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PuBisc NOTICES 


Public Works Depart- 
MENT. MESOPOTAMIA 


po 

wa The Directos, Public Works Department, 
Bachdad, would the clad to RECEIVE 

cat i OGUES and PRICE LISTS from FIRMS dealing 

jo BUTL 2 and ENGINEERING MATERIALS 

a MACEINERY 5444 


> oval Naval C ‘ollege, 

SeREnwen. 
carruacar Sh are pa for the 
the Pro 


fessorial stat of porte Bore’ Naval Gollere. Greenwich. 
_ date September Ist. 1921 - 
+ - pour INSTRUCTORS. 
are permanent, and two, 
t ° olaee. for = = year. Good Honours 
Ma! bematics 
PHYSICS. THREE INSTRUCTORS to 
General —— and Applied Electricity. 


for —_ year. 
_in_ Physics, 


experience, 
vartewee of either Research or Electrical Works 


rable. 

A PPLIED. MECHANICS —TWO INSTRUCTORS, to 
be mted in the first place for one cat. to 
aniertake Lecture an Samenmery Work in Engineer- 
ing Subjects for University standard. 
~~_l 7: have tM... in Engineering 
Practice an nm Teaching. 

The of r vemumeretion for permanent appoint- 
mente in each case is £500, rising by £25 annually to 

. pins 10 per cent. of salary paid by the Govern- 
ment towards pensions fund. 
Instructors appointed 


Two of 
in the 
in 


teach 
One 











> with 
ee See Se 
to be forwarded Jul 


h 
snes The SECRE 8 *, s + ADMIRALTY, 





[nive ersity of SA tibiidl 
SESSION 1921-22. 
FACULTY OF ENGINEERING. 
- Prof. J. WEMYSS ANDERSON, 
M.Engs.. M. Inst. C_E.. MI. M kb 


obtained on, application to the 
Engineering, ynamics of 
Strength of Materialk, Electrica! 
Eneineering. — Architecture, Metallurgy. Geology, 
Marine Enci Design and Drawing, Refricera- 
ton, "Mathemsrine. "Prssins, Chemistry 5207 


(Bty of Bradford. 


TECHNICAL ¢ COLLEGE. 

AETSAEE TIONS ave INVITED APPOINTMENT 
as HEA? of the Baraka a CIVIL ENGI- 
NEERING in the 

A salary up to gt00"e per annum will be paid to a 
e date of suitable qualifications and experience 

etn eo of ~~ and forme of appli- 
p= agg A be Apnines from the Principal, ical 


Pitetantcal Colle Forme of application. end 
teal I Coldese. avi Engineering Appointment,’’ 
eS AH hn Jal: uly. 1923. 





an to reach the undersigned not 


N. L. FLEMING, 
Town Clerk. 

Town Hall, Bradford. 
20th - June. . 1921. 5328 


Portsmouth Municipal Cc ollege. 
+ a 4PAL 
OLIVER FREFM Wh. 
APPOINTMENT OF Sara 
DEPARTMEN 
The Higher Béucation Committee invite APPTLICA- 
TIONS for the APPOINTMENT of HEAD of the 
ENGINEERING DEPARTMENT 
Pana tes must have qualifications in Mechanical 
Racineering and should hold a Desree of a British 


per annum (by two annual 
with adition for ist Class Honours 


Further particulars and form of application may be 
tained frem the undersigned, to whom applications 
should be returned as early as possible. accompanied 
by conies only of not more than three recent testi- 


montals. 
H. BE. CURTIS. 
Secretary. 


A.R.CS.. B.Sc. 
oF ENGINEERING 


Offices for Hicher Fducation. 
The Municipal a Portsmouth, 
_A. « 5485 


niversity of Glaegow. 
CHAIR OF NAVAL ARCHITECTURE, 
INCLUDING MARINE 


ENGINEERING 
The University Court will, about the beginning of 
next session, proceed to FIT L the VACANCY in the 
CHA AVAL ARCHITECTURE, including 
MARINE ENGINEERING, caused by the retirement 
Professor Sir John H. Biles. 
Information regarding the Chair may be obtained on 
wm to a SECRETARY THE UNI- 
TY COURT, The University, Glasgow. 
Sune, 1921. 


Civ of Noténurhaae. 
TO STRUCTURAL ENGINEERS. 
The Electricity Committee are prepared to receive 
TENDERS for about 15@ TONS of [RON and STEEL 
WORK in Stanchions, Roof Seeee Ordinary. and 
Plated Joists, Framing, Corrugated Sheeting, ae. 


in 
GENERA’ the CO NSTRUGTION of the NEW 
GENER Trxa 


5321 





STATION near Clifton Colliery, in 
he City of ee. 
wings y be seen and copies of the general con- 
ditions of quntzest. specitention. bill of quantities and 
form ay be obtained on and after 
Monday, 4th July, fer, on application to Mr. Arthur 
Brown, M. C.E., QGity Engineer. Guildhall, 
Nottingham, 7 th of a deposit of Two Pounds, 
Ss. will be returned on receipt of a bona fide 
Tender and the copy of the specification 
Sealed ders, duly stating the time seeutet for 
the completion of the work, 
which the I {8 propoved tobe obtained. are 49 
be Salivered. i. the envelope provided. to the 


iS 
conform t fons of the oo 
as. paying the. local standard rate 
#c., and to the working rules of the 
district. 


of 
Nottinubam 


By Order. 
W. J. BOARD, 
Town Clerk. 


Guildhall, Nottingham, 
26th June, 1921. 5437 





L ONDON : 


FRIDAY EVENING, 


JULY 1, 


1921 








Che Engineer 
PRINCIPAL CONTENTS OF THIS 


Engineering Progress in June. 
The James Forrest Lecture. 


Institution of Civil Engineers: 
Congress. 


The Royal Show at Derby. 
Experiments on the Oscillation of Otters. 
Modern Marine Oil Engines—No. II 
Canada’s Fuel and Water Power. 
London's Electricity Supply Problem.—No. III. 
Anti-telescoping Device for Railway Coaches. 
A New Arc-Welding Machine. 


ISSUE. 


. 


Engineering 








Paice One Samune ™ Sr" 


SITUATIONS OPEN (continued) 


WAtEp. ENGINEER. to Take Charee of the Lay 
out, Installation, aed Running of Power Plant 
and Machinery at a large tannery in the North of 
Encland. Must be able to make plans and draw up 
estimates for new work. Salary £400 per annum .— 
Reply, afving full particulars By letter, Box 123. 
Gosden’s, 11. Hemrietta-street, Covent Garden, 
Lenten. wc. 2. P8518 A 
Won First-class MAN. to TAKE CHARGE of 
EXPORT DEPARTMENT Mast have exre- 
of export trade in Structural Steel Work and 
- building materials. State ace. fall particulars. 
and salary required. —Address, 5461, The Engin «r 
Offer 56461 A 


TANTFED for Contracting Company. Rombay. Up- 
to-fate and fully experienced ENOCIVEER or 
ARCHITECT for executive work im Building Con- 
struction. Salary Rs. 1200 to 
according to qualification — Address, 
neer Office P2502 a 


ENGINEER 


enrrT ANT ENGINEER to WORKS 
Must be 


ANTED at laree Engineering Works. 
a organiser and able to undertake control of 
small drawing-office and preparation of all details in 
connection with works extensions and lay-outs. State 
age, experience (fally). 4 oattiees held, and 
salary required. — Address, mentee 
3 A 


EX — POWER PLANT 
WANTED for large Kngineering Worke in 
sole echaree 


ENGINEER R 
the 
of 


rience, and salary required.—Address, 5805, The Engi- 
neer Office. 6305 a 


NGINEER.— WANTED MBCHANICAL and 
ELECTRICAL ENGINEER for Chemical Work 
in Liverpool district. Essential. must i ~~ good 


trolling costs and production ; ledse of dhemstbery 
desirable, but not « sine qua non. wwe, stating age. 
aed experience, and salary senuirel. te Box 5970. 
Lee and Nightingsle’s Advt. Offices. verpoo!. 


NGINKERS’ REPRESENTATIV ES 
tn London and 
. Limited, 
Ww. 





WANTED = 
provinces .— 

Engineers, 16a, 

S400 A 


RODUCTION _ENGINGER,—Practical and Tech- 
nical MAN WANTED, with experience of getting 
methods 

progress 

ition.— Address, stating 
expected, 5448, The 


Regent-street, London, § 


- must have held —!, 
and 





NOTICES 


L ondon County Council. 
enm are INVITED for (1) REPAIRS to 
BLACK W WALL, and “ROTHERHITHE 
= EPAIRS to ea ANITE CHANNEL. 
LING, ROTHE E 
ae BR of quantities, form 6f Tender, 
drawings, &¢., obtai Mh ned & Enei- 
neer at the ke eonte Hall, Spring. ca: . Upon 
rayment to the hier of the Counell ‘of the sum of £8 
in each case. This amount will be returnable only if 
the tender shall have sent in & bona fide Tender, 
Fall par 
personal 
application, and the drawings, specification and the 
other contract documents bs be inspected at the 
County Hall t of the fee No 
Tender received at the Gounty Hall after 4 p.m. on 
Monday, 11th July, 1921, aan he considered 
AMES BIRD. 
"428 Clerk of the "tae County Council 
{ anchester Corporation Water- 
AQUEDUCT —4rn PIPE LINE. 
LDED oy PLPES 
The Waterworks tee invite TENDERS for the 
SUPPLY of about 3700. TONS of 54in. WELDED 
STEEL PIPES and SPECIALS. Specification and 
form of Tender, &c., may be obtained on arplication 
to the Secretary, Waterworks Offices, Town Hall, Man- 
chester, on payment of the sum of Three Guineas, 
which will be returned to the tenderer provided that 
he shall have sent in a bona fide Tender on the form 
provided. Sealed Tenders. endorsed “lender for 
Welded Steel Pipes '' and addressed to the Chairman of 
the Waterworks Committee, must be delivered at the 
Waterworks Offices, Town Hall, Manchester. not later 
than Monday, the llth July. 192 
By Order, 
THOMAS HUDSON, 
own Clerk 


PUBLIC 








THIRLMERE 
WE 


Town Hall, Bone hents r. 


ath Tune, 192 54158 
of Birmingham. Electric 
PPLY DEPARTME 


ity 
sU 
STEAM-DRIVEN ELECTRIC GENER ATING 
PLANT FOR SALRB. 

The undermentioned PLANT installed at the Cor- 
poration _Electric Generating Station, Summer-lane, 
Birmingham, is FOR SALE IMMEDIATE 
REMOVAL 


EE 500 K.W. Belliss and Morcom British 
Westinghouse Engine-driven ALTERNATORS, 
complete with ONE SURFACE CONDENSER 
and ONE Motor-drives AIR PUMP. Each 
engine is of the triple-expansion type, running 
at 250 r.p.m., with steam supplied at 180 Ib 
per square inch superheated to 582 dee. 

Each alternator is of the three-phase 25-period type 
ognetns at a voltage of 5500 volts between phases 
The three engines exhaust into a common surface 
condenser having 4200 square feet of cooling surface 
and manufactured by Messrs. Belliss and Morcom. 
The three-throw Edward type air pump, also manu- 
factured by. Messrs. Belliss and Morcom, runs at 
80 r.p.m..and is driven through spur gearing by a 
=. Dick-Kerr 460-volt D.C. motor. 
The plant, which was installed in 1906. is in first- 
Fen condition - can be inspected or seen on load 


ae 
unit of 





and 


and condenser form one complete 
ins plant fitted with platforms. ladders 
and ban 


The dismantling and removal - the plant to be 
carried out by the purchaser. e use of an overhead 
trevelling crane will be allowed free, the purchaser to 
accept all respofisibility for any damage done to 
buildings or other plant in the Station. 

Permits to inspect can be obtained on application 
to the undersigned. to whom all offers should be 
addressed. 


. JENNINGS, 
Secretary. 


a= Y 


14, Dale End, Birmingham, 
5436 


28th June, 1921. 








7 . . 
Urban District 
Treelve TENDERS for SUP. 
E ING at their Oaswork: a 
WATER- Bh BE BOILER fitted with a GRATE 
STOKER and PORCED DRAUGHT F 
forms of relly: Se cap ie “bad on aprli- 
cation from the Gas Manager, ( orks, 
Sealed Tenders to be submitted and lodged with the 
undersigned on or before es or pate: 


_ 5450 
North Recsunpeve Urban Dis- 
TRICT COUNCIL. 

w ANTED, competent MAN to TAKE CHARGE of 
GAS Pt ING PLANT and SEWAGE 

DISPOSAL ORKS House, 


coal and gas found. 
Duties commencing about July 11th. 


Full peruiesise. giving ex —— and references, 
with wages asked, to FRANCIS T. LEVENS. 110, 
High-street, Bromenrove 54138 


OCK, 
Town Clerk 





The Sudan Government Rail- 


and Steamers partment DESIRE the 
< ERVICES of a SU PERINTENDENT ENGINEER to 
Take Sole Charge of the Mechanical Section of the 
Steamers Dept.. the Maintenance of Steamers and the 
Control of Dockyard Workshops. 

He should be a thoroughly trained engineer, have 
expert knowledge of steamer construction. especial!) 
shallow-draught craft, thorough practical and theo 
retical knowledge and should have the 
examination of A.M.LC.£, and have held some post of 
responsibility 

Age 30-35, preferably unmarried. 

Salary £E780 per annum. rising to £E1080 by laid 
domn scale, plus £E120 per annum temporary war 
sons, - 

Pensionable service after satisfactory probation. 


° 
S | ° 
he Sudan Government Rail- 
ways and Steamers Department DESIRE the 
SERVICES of a LOCOMOTIVE ENGINEER for the 
POST of RU NNING SOPERINTENDENT. He should 
have served a pupilage on a British railway or in a 
larve loromotive works and passed the examination of 
. M.LC.EF. a should have ability to deal with all 
of. mechanical engineering connected with a 
railway. able to contro] a staff, and bave pre- 
viously held a position of responsibility on a railway. 
Age 30-35, preferably unmarried. 
Salary £E780 per annum, rising to ££1080 by laid 
down scale, plus ££120 per annum temporary war 


nus. 
Pensionable service after yg pestetion, 

Applications, together with cories estimonials, 

s poate orwarded to the INSPECTING ENGI- 

EER, Egyptian and Sudan Governments, Queen 
ie s Chambers, Broadway, Westminster, 5.W. 1. 
412 


SITUATIONS OPEN 





an Energetic MAN to TRAVEL Lance 

Sii--y Cheshire and Midland Counties 

t Railway Rolling Stock for Oil and 

Ore Quarries, Gasworks and 

experience, 4@ salary 

Wheeler's Advertising 
"3548 A 





fAaEED, 


* ome 
required.—Address, Box 87. 
Agency, Manchester. 


V ANTED ay a Firm in the North of England, an 
Energetic MAN of good address, Age over 35. 

Must thoroughly 

for Pit Tubs, 


understand and be able to secure 
orders Light Railway Rolling Stock 
for Oil and Tar Worke, 
works and Works, to 


Stone and Ore Quarries, Gas- 
WORK “the LONDON 
AREA. Good salary and commission. oo 
» Address, Box 119,4,Wheeler’s Advertising” Agency; 
Manchester _ P8549 a 


b44P A 


Engineer Office 


a AT ONCE, the SERVICES of a Good 
MAN to Supervise Running. Repaire 
Thousand Railway Wagons. 
Construction and 
~Apply, stating full 
wager required.” to 
Union-street, Bir. 
5440 A 


tenance of Two to a 
Practical keowledee of Wagon 
pe ee Foe vt essential. 


details ace and 
HEADSTOCK - =“ O71, 34, 
wt 


AVELLERS REQUIRED Throughout Great 

Rritain with established counection amongst 
engineers and motor garages to Sell New and Recond 
hand Machine Tools and Machinery of every descrip 
tion on jal m basis only State 
cround covered Replies treated in strict contidence.— 
Address, 5451, The Engineer Office 5451 «a 





you? MECHANICAL ENG INEE R, Who Has Had 

i training and actual shop experience, is 
REQU. D for Re-earch Work with M jcal Engi- 
neers. Only applications — fully detailed par- 
ticulars of training, career. and wage, will be con- 
sidered.--Addres, 5442, The o Rastncsr Office, 5442 a 








we 3 ASSISTANT DKAUGHTSMAN, Accus 
p- med to car and Lorry Work, especially ttear 
x —A 


ddveas, giving full particulars of experience 
and salary asked. 5452, The Enzineer Office. 5452 4 
‘The National Foremen’s 

CIATION of the 


A 8SSO- 
ENGINEERING 





AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their ener eeeeey Capacity, 
All communications to Offices, 
H. W. REID. 95, Belgrave-road, 
Victoria, 8.W. 1. 
Ex 


Gene ral Secretary 


SITUATIONS OPEN (continued) 
Page II. 





SITUATIONS WANTED 
Page Ii. 


MACHINERY, &c., WANTED 
Page Il. 


FOR SALE 
Pages Il., IIL, IV. and VIII. 


AUCTIONS, Page IIl. and XCVI. 


PREMISES TO LET OR WANTED 
Page Ill 


WORK WANTED, Page IV. 
AGENCIES, Page II. 
MISCELLANEOUS, Page II. 


For Advertisement Rates See 
Page 15, col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page XCV. 









ii 


SITUATIONS OPEN (continued) 


ANTED, DRAUGHTSMA) 
design and pre tion 

















W 









in London district. Applications onty invited 


eee esa 


Fe: CLASS DRAUGBTSMAN 
thoro 


Conveyor 
and salary required, 5427, 








cas 


WANTED. wisn | SM 
Tess, stating age, experience, 
The Engineer Oitice 427 A req 


SITUATIONS WANTED (qgatinued) 4 


Tio 





Li Roqhariic, 08 DRAUG 
be Accurate, neat. ee a quick 


age, Wages réequi 
experience, to Box 76, Willing’s, 125, Strand, hanes : 


‘eo , Rae 


tities for otien 

Stratton gimodaen. —~—¥ 

—BState Tania required 
Wheeler's have Advertising Agensy 


, &e. 





ork and the 


and ainy ; cus of thems 


trictil experience. 
te must 
an D With an engineering firm 
they state age, ex perience, 
enclose copies 
A 


and salary 


will,be for tw0.2 
fos. 8207. ‘The eka 


. es NOW. 


WANTED ir | 


Se ApUIY, dtating 2 
training and | | Mido, BS Past 


‘oO DRAUGHTSMEN WANTED, with ‘Bxverien 
Structural W: of Plant trade 
them should also have eleo- 


be well educated and have served =~ 

of repute; 

pected Yous, MAN. DESIRES Sui ~4 na 
London 


machining, tisine, ‘creating = 
—Apply, F.C... 


ex . 
or give references. 
5207 4 


dg 


LMECH.E., 
4 production 


engineering, 
Business experience and fi Salary 
£600 p.a.— Address, P3408. Th The Eneineer Ofice. 


Rae AGEMENT in 
shortly 


Pas75, ‘The Enepreer 0 


, THE ENGL: 














18 Years’ M 
of accurate in 





all classes of Steel way : Se ar Bel driven ; 
Wagons, and Light Rolling Stock. One wit w gs | Aa wubie ee AIR Com. 
edge | - a= v~*? RES 
required, and when aaaredas » J : fee SOR, 
Wheeler's Advertising A. pers Winchester” | . o | Acexcr: be Pa Lt - Lapeen dk Two “hes wk COMPRESSOR. com 
results fix Conveyors, Elevators, Mill. ‘Gearing wh ‘opes, Diate, to carry 
WANTED VCTURAL - Address, 5179, The Engineer Pumps, Own connection = only ‘wanted: moter. capacity of each 16 cubic feet tree aly 
MECHAN (UH TSMAN works expe- 4 Can offer good selling and technical " ar minute af 
rience, smartness aeate ae Sane, tats 0 The Engineer Office. P3542 = ONE at Rteami- on Arr a 
required. age, and calerenene.- ioe . ‘imi. 7 e Seles re SSOR, capacity 51 cubic teet. 
< Wiltiaar’ ¥ Qoliege, Fork, Site a 251 F Bitit ea] : _ONE e Cue ngersoll ni COMPRI Seok 
‘ SHAG t ay as at OER | Lt Sw 
wiieccesk Sees ir Signal Super Super- chief have tach! types tit A I ALIA. ONE Beii-driven Alt co. eat 
tenden y 2 ¥ 
Dublin. Must eeen ened Rasateien of Egamaraat outputs, ofa -out, of plant. reupol *priction. ac sey DESIRING Con. ONE Powerte ‘j i 
Interlocking. Pe should 8 abs | See See. The Engincer (fice, P3354 DE ty Lt a to alk Saree ti "1190, cubic tus 
. ty ee ‘ 4 . . ONE eBt-line st 
sho be Sareseed ¢ Ft os Sa tet soar. NR. 3. Hay- 08 cal 
a Engineer's © : ~ tnchicore, Da Deblin” 5433 a MEQHANICAL ENgHyE AMI. AcE. eee Augr ja. — as" — OR Sbactiy 498 cubie 
a, a ears ' Rey, mor. 
oa tay. | Bosrti0N ss ASSIST. WORKS pte DEPT. noe Aare Fx ca cerera othe AEB COMPRESSORS of various 
D out enc bee Design, Expegiowe. Bis = Vv 2 = Cc § TWO *" Boliped D AIR pcx Da] Ls 


and small 


t than high salary.—Address, P3545. The 
Sponeer Ot bemenad 


P3645 B 


ot bak "fl 
le 
aS 4 POSsI- 


Primary Position ton Meawraid 
y Engineer with 10 years’ fire service 





Py oaks, MANAGER, 


managemen 
| re-organisation and planning of 
on sound and modern lines 


art: 
teint baling. | Sk 


and 
} Addtese, Pu571. 


reduce costa. 
The Engineef 


ee D.Q,. aad | 


metbods and rate Dg 
mes so as to expedite 


ae 





RE 








ot 














































Soe 





UYER OF ENGINEERING SUPPLIES.—MAN.- 


AGER of ‘ae jon. t 
ne roca anengemeat OEStiR fo NG. 
P inekote tor ‘all materials, is lg A tal 
of mar a 
iver, atid dgoamonea handling contracts. 
tite Z. Y. 298, ¢/o Deseon’s, Leadeihali-street, 
E.0. 3. 5348 B 
‘NGINEER, AML t. 
Corti te, OPENS bs Ava Senke 
homé of ies, Ex 
and arnt pate 
entines, turbines (steam electrical 
Diant, and t nae rtagine out, Fe oes 
tending mi. 


es eee 





itt, Se, dea 
TNGINEER (30) DESIRES FRGAGEMENY, as 
4, ASSISTA? or progressive position Good 


draughtaman. experi varied, including shops ; 
experienced in controlling stafl.— Address, P2568, The 


Engineer Office. 

lee RE R DE SIRES POSITION 
control of plants. — 

Rentons boilers, &c. " 

abre A. B., 55, Calderon-t road, 


FOREMAN to 
domestic 


age provinces of 
Leyton, Lobos. 
P3539 B 


JNGINEER DESIRES POST in POWER 

4) STATION, FACTORY. First Class B.0.T. 
Certificate; 17 years’ perience in making 
ranhning and repairing high-power planta, elec- 
tric light, refrigeration, oil fuel burning ; used 
to control both men, maehinery. and boilers 
Good refs.—Address, P3558, The Engineer 
Office. P3558 & 


NGINEER (2s), Accustomed to Erection of Heavy 

4 electrical and steam plants, REQUIRES pro- 
gressive SITUATION, London district. Free end of 
July.—Address, P3544; The Eneinéer Office. P3544 B 





| (29), Smart, ” ‘Thorough, Practical and 
4 inyentive. 13 years’ exp. machines, jigs. tools 
design, Mass production, ex, refe., SEEKS progréssiv 
POSITION at once, home or abroad.—Address 
P3574 . The Engincer Office P3574_3 
NG INEER $2), Mechanical and Electrical, 
“4 Varsity honours graduate, varied practical, tecanical 
and commercial _experience,. DESIRES .APPOINT- 
MENT; ge knowledge Germatt: moderate 
salary .—Address, P3559, The Engineer Office. P3559 B 


ea REPRESENTATIV ruad, So 
verred : or wottld take sole charge of 


tract. constructional ferro- 


Le 


erection. Exeellent references. Fluent French and 
Spanish.- “Adds. P3560, The Engineer "e. 
P3560 B 


NGINEER with Connection Amongst Collieries, 
ironworks chemical works, are eater poeta 
.. is OPEN to REPRESEN? 1 


Address, 5239, The Engitieer O 





{NGINEER WISHES - to o HEAR from: FIRMS Who } 
gare on the wioobont, for a thoroughly competent | 
ca pre- | 


or power pliant | s 


aoe” in Yorkenise and = maa ee 


as 


a 


years dra 


yours GENTLEMAN (29) WANTS POSITION of | 


DP ; . 
mating and costing.—Address, stating salary 
P3556, The Engineer Office. 


Ae 
B 





~ 





|S Take and NORTH-E. ‘age Livgel vara aris 
tal “Reem. rahe EP Pn do aH 
MISCELLANEOUS FO, 2 partners, Poe + thie a, Jato ; 


TION im | 


Se | A oem enna acm on 
2 Beer ae 








FOR SALE 
Ab coum as rou pale — e 

























* COMPRESSED 
with twivelling bars and adjusted ac 


| SANGINEEE. Hasldent Manchester District, 


steam, bydraulics, atesls. ow JOHN H. RIDDE TD., 
ngs, enter ae 40, ST. bNocH sot R 
etm pee. tc, up SOLE AGENCIES oe D a . Pr i>, agree 
and Four. 


— Rag ee 
850, 
BYRAMOS for ‘above. 250‘ or $00 — Hayy 








NGINEER (85), Eleven Years with Large Firm ery and price, 
iso TWO 500 KW OP TURB 
= Ee == at ie, See ae sec SS, OP sonar ox 
oheaenh ~~ y el dress, or ome LECTRICA MPR 
| The AE Office. a Passt | _ asd volts Dic pineoune 100, hE e€ect 





ep SERED LONDON FIRM “iS Offices in 
‘st ESIROUS of GETTING in R FREE DISPOSAL Neat - Bardiler; 
yactunens of ENGINERRE: duantity of PIT SHALE. suitable for tine 
P w ot Representing banking, c-apply, THE OLD SILKSTO\) 
Sovth Coast on eom- hear Barnsley 


| as Sole Agents for London and COLLIERIES, Ltd., Dodworth, 
and ee ee vee. Searee. P66, 
Engineer 








546 : 





= EVRERESESTS: 



































as), 


Bae Seer ohttetante 





ae tet 


FOREMAN 
age 38.—A 


5 











_ ENGINEERING 
PARTNERSHIPS 


AND 


BUSINESSES. 


bs Kirk. Price & Go. 


46, Watling Street, London, EC.4. 


Established seventy years. 


ee er 


ote nag Tatas 





EDUCATIONAL 





ANTED to 








Pak 
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The Coal Dispute. 


On mid-day of the twenty-eighth of the 
month the announcement was made that the miners 
and colliery owners had at length come to an agree- 
ment, and that the men would be directed to return 
to the pits on Monday next. The end had been ex- 
pected for some days, for although the ballot had 
gone against the resumption of work on the thirteenth, 
it was known that the Executive of the Miners’ 
Federation was extremely anxious to bring the 
struggle to an end, for all available funds were ex- 
hausted, and there was some danger that districts 
would break away from the ruling, return to work 
and so jeopardise the very existence of the Federa- 
tion. By the failure of the ballot the subsidy of 
ten million pounds promised by the Government, so 
that the decrease in wages might be graduated, was 
forfeited; but when the unions and the owners came 
together again they made it a condition of agreement 
that the ten millions should be restored, and the 
Cabinet consented on the understanding that the agree- 
ment was of a permanent nature, and not merely a 
stop gap until August. As a matter of fact, it is 
apparently terminable on December 3st, 1922, by 
three months’ notice on either side. It turns simply 
and solely on wages, and it is deplorable to think of 
the injury that has been doné to the trade of the 
country for an issue which might have been reached 
without a single day’s cessation of work. Under the 
agreement, a new standard rate of wages, which will 
equal the 1914 standard plus the percentage table, 
is set up, and the minimum wage will be 20 per cent. 
above that standard. In other words, the new 
minimum wages will be at least 20 per cent. greater 
than the 1914 wages, and will come into force at the 
end of September when the subsidy is exhausted. 
On the owners’ side it is provided that the minimum 
profit shall be 17 per cent. of the sum required to meet 
the minimum wages, whilst the workmen are to 
receive 17 per cent. of the surplus proceeds of the 
industry. Thus the miners become co-partners in 
the industry. 
settlement are given elsewhere in this issue. 
is not a word about a national pool. 


Railways and the Coal Dispute. 


THANKS to a good rationing of the imported 
coal and to more engines being equipped for burning 
oil fuel, the railway companies not only maintained 
the services in force during May, but, towards the 
end of the month, restored quite 50 per cent. of those 
withdrawn in April. Restaurant and sleeping cars 
were again brought into service. From a statement 
made in the House of Commons on the 24th, it seems 
that the loss to the railways by the coal stoppage was 
six millions a month. That the companies have 
effected considerable economies was revealed by the 
Ministry of Transport’s return as to the receipts and 
expenditure in April, issued on the 9th. This showed 
that the locomotive running expenses were one million 
less than in March, and the treffic expenses £600,000 
less. The May figures under these two heads should 
be better still, as from May 2nd the guaranteed week 
was suspended in favour of a three days’ guarantee. 


The exact terms of the permanent 
There 


Trade Reciprocity. 


A SIGNIFICANT feature of the commercial 
situation is the attitude of the French Government 
over the proposed increased duties on imported goods. 
The manufacturing capacity of the country has 
grown so enormously that many of the new industries 
can only continue if adequately protected from foreign 
competition, and the preparation of the new duties 
has been mainly inspired by a desire to afford such 
protection, first, by putting up prohibitive duties 











against Germany and other countries with a depre- 
ciated currency, and then by increasing the minimum 
tariff in such a way as to render it almost impossible 
for countries like Great Britain to do business in 
France at all, especially under the present conditions 
of the exchange rate. The new minimum tariff has 
been ready for sore time, and has only been awaiting 
the signatures of the Minister for Foreign Affeirs 
and the Minister of Reconstruction. Neither of 
them has yet been induced to sign, the one for fear 
of political complications and the other in the belief 
that the higher import duties can have no other 
effect but to increase the cost of everything. This 
fairly sums up the situation, for while the manu- 
facturing interests are clamouring for protection, the 
commercial classes, who are in the great majority, 
are coming round more and more in the direction of 
a freer trade policy. There is no doubt that if busi- 
ness is to revive at all it can oaly be accomplished 
on an international basis, with a large system of 


reciprocity and unhampered by irritating restric- | 


tions. It is obviously in the hope that some suitable 
international programme will be put forward that 
the new minimum tariff is being temporarily held up 
and the recent proceedings of the Internationa) 
Parliamentary Commercial Congress at Lisbon and of 
the Commercial Congress in Paris were so singularly 
at one in.their recommendations in fevoeur of com- 
mercial liberty, internal economies and international 
commercial arrangements that e definite programme 
will be certainly prepared for a general scheme of 
trade organisation. 


Airship R 38. 

In the aeronautical world much interest 
during the month was centred upon airships, partly 
by virtue of the success with which the R 33 and 
R 36 were used to regulate the Derby and Ascot road 
traffic, but principally by reason of the completion 
of the R 38, the largest rigid airship so far constructed 
in this country or any other. An illustrated descrip- 
tion of the vessel was given in our issue of June 10th. 
It is unnecessary to recall the particulars of her 
design, for in her details only does she show any 
important departure from standard practice, and 
with those details we have already fully dealt. It 
is sufficient to say that since we inspected the vessel 
at the Royal Airship Works at Cardington, near 
Bedford, the vessel has successfully undergone her 
first trial flight. Leaving the shed in which she was 
built at 10 p.m. on the 23rd, she was flown for 6} 
hours over the Home Counties. During the trial she 
carried forty-eight persons, including the crew. 
After further tests, she is to be handed over to her 
American crew, who will thereupon carry out practice 
flights on the vessel preparatory to flying her across 
the Atlantic to Lakehurst, New Jersey, where a shed 
for her reception has recently been erected. 


New Southwark Bridge. 


ALTHOUGH it is seven years and more ago 
since the work of demolishing the old Southwark 
Bridge was begun, the structure which has been 
erected to take its place was only opened for vehicular 
traffic on the 6th of the month, the ceremony being 
performed by his Majesty the King, who was accom- 
panied by Queen Mary. The new bridge is in all 
ways a great improvement on the old. For one thing 
it is 12ft. 6in. wider between the parapets, and then, 
too, its crown is 7ft. lower than that of its century-old 
precursor. These two factors add considerably to 
its utility as a means of communication between the 
north and south banks of the Thames, for, not only 
is there more room for the traffic but the maximum 
gradient has been reduced from 1 in 16—a very 
considerable incline—to 1 in 32. They do not, how- 
ever, complete the list of advantages which the new 
bridge possesses, The fact that it is carried on five 
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arches also makes for the betterment of the river 
navigation. The two bridges on each side of it— 
Cannon-street railway bridge downstream and the 
two bridges upstream at Blackfriars—all have five 
arches, and the fact that old Southwark Bridge was 
carried on only three spans made it particularly 
awkward to manceuvre barges and other river craft 
past it. The widest——the central—span in the new 
bridge is 140ft. 6in.; the intermediate spans are each 
131lft. 9in.; while the shore spans measure 123ft. 
At Trinity High Water there is a headroom of 2éft. 
in the centre of the central span. The roadway is 
35ft. wide and the two footpaths are each 10ft, wide. 
The designing of the bridge was placed in the hands 
of Messrs. Basil Mott and Hay, with Sir Ernest 
George as consulting architect. The contract for 
removing the old and constructing the new bridges 
was entrusted to Sir William Arrol and Co., Limited. 
Designers and constructors are alike to be congratu- 
lated. The bridge has a distinctly graceful appearance. 


French Coal. 


Norainc is more eloquent of the changed 
conditions of the foreign coal trade than the indiffer- 
ence with which our French neighbours regarded 
the coal strike in Britain. Hardly more than a year 
ago the miners’ strike would have been considered 
in France as a calamity, and restrictions would have 
been imposed on private consumers as well as on tho 
public transport services. So far is that country 
from being inconvenienced by a shortage of coal that 
it has been able to supply Britain with considerable 
quantities of fuel, to such an extent even that the 
depletion of stocks is causing some uneasiness, 
although it is hoped that when operations are re- 
sumed at the British collieries there will be no un- 
necessary delay in returning to France a quantity 
of coal equal to that sent to this country. The 
assistance rendered by France during the present 
time of distress is all the more remarkable on account 
of the diminution of home supplies. In the Nord 
the 140 pits, with 2800 kiloms. of galleries, were 
destroyed by the Germans, and it is estimated that 
it will take ten years for the northern collieries to 
reach their pre-war production. Fortunately, the 


| deficiency has been fully made up for by the produc- 
| tion of the Saar and by the imports of coal from Ger- 


many, while the consignments from Belgium, and 
more especially from the United States, have so far 
enabled France to accumulate stocks that she is able 
momentarily to export large quantities of coal to 
England. Although French consumers will always 
show a preference for British coal, on account of its 
quality, they have learned to do without it, and will 
in future buy but little, unless the fuel can be pro- 
cured at prices comparing favourably with those 
asked elsewhere. 


The North British Railway's Claim. 


As recorded on page 237 of our issue of 
March 4th, the Ministry of Transport deducted 
£430,000 from the North British Railway Company’s 
claim for its estimated expenditure during December 
last, on the ground that the claim was greatly in 
excess of the 1913 quantum. The company at once 
lodged, under the Act of 1871, a claim before the 
Railway and Canal Commission, and the Ministry 
forthwith published the correspondence in White 
Paper, Cmd. 1162. The case came before the Com- 
mission, sitting in Edinburgh under Lord Mackenzie, 
on March 15th, when judgment was given for the 
company. The Ministry appealed on a point of law, 
and a hearing was given in the First Division of the 
Court of Session on May 12th and 13th, and on the 
20th the Court recalled the order, inasmuch as an 
interim decree did not meet the case, and referred 
the question back to the Commission to decide. It 
was gone into on June l4th and 15th, and on the latter 


day the Commission suggested to the Lord Advocate 
that he and counsel for the North British Railway 
Company should agree. These gentlemen came to 
terms and the hearing was adjourned until the 
following day, so that the Lord Advocate could 
communicate with the Ministry and get its consent. 
When the Court re-opened on the 16th the Lord 
Advocate intimated that the Ministry could not 
agree, and that he was going to London to see Sir 
Eric Geddes. The proceedings were therefore post- 
poned until Saturday, the 18th. An intimation was 
then made that the Minister did not see his way to 
agree, and the trial went on. Evidence was given 
on the 20th, 2Ist and 22nd on behalf of the Ministry 
as to how the deductions were arrived at, and by the 
company as to why the claim was abnormal, and on 
the 22nd judgment was given for the £430,000 to be 
paid to the company on the condition that when the 
accounts were completed any sum in excess should be 
repaid, with interest at 5 per cent. per annum. 


The Nordstern. 

By the terms of the Peace Treaty, Germany 
should have delivered all the dirigible balloons either 
built or under construction at the time of the Armis- 
tice, and it may be on account of a partial inobserv- 
ance of these conditions that the French took posses- 
sion of the commercial dirigible Nordstern, which 
arrived recently at St. Cyr. While the military 
balloons have proved themselves of doubtful utility 
—one of them having been purposely damaged after 
the trials and then piloted at great risk into France 
—the Nordstern is regarded as one of the most perfect 
examples of the commercial airship yet constructed. 
It would appear that the Germans have taken a 
special pride in showing the French what they have 
succeeded in achieving efter long years of airship 
developmeat and pointing, at the same time, to an 
advance in construction which they believe the French 
will never be able to overtake. The Nordstern was 
built after the Armistice, and has a capacity of 23,000 
cubic metres. It has four groups of Maybach engines, 
each of 230 horse-power. There are two outstanding 
features in this airship, one being the suppression of 
everything that can possibly be dispensed with and 
the simplifying of every detail. The other feature is 
the standardising of all the parts. The same groups 
of engines and the same parts are used for the building 
up of dirigibles of any capacity. An airship may have 
two groups of engines or six or eight, according to its 
volume, and everything in its construction can be 
taken out of stock. The Germans seek to show that 
they have brought the construction of the airship 
down to a commercial basis. If the Germans wanted 
to make the French think, they have succeeded. 
The general opinion derived from a study of the Nord- 
stern is that the Zeppelin type of airship has reached 
a point at which large numbers can be rapidly con- 
structed at low cost. 


Subsidies for Aviation. 

Fotiow1ne the temporary arrangement with 
the Government, whereby the British cross-Channel 
aeroplane services were resumed on March 21st, the 
Air Ministry, during the month, published particulars 
of the final scheme arrived at by Lord Londonderry’s 
Committee. Sanction has been secured from the 
Treasury to expend approximately £200,000 per 
year for three years on subsidies to approved firms 
operating air services on the London, Paris, Brussels 
and Amsterdam routes. The subsidy is to be paid at 
the rate of 25 per cent. on each approved firm’s gross 
annual earnings, and will be disbursed in monthly 
instalments. The machines, engines, pilots, crew, 
directors and shareholders must be British, and 
forty-five single journeys at least must be completed 
in each direction on any one route every three months. 
Four hours is the maximum time allowed for a single 
flight, while the fares and freight rates must receive 
the approval of the Air Ministry. Out of the sum 
set aside for the payment of the subsidies, the Ministry 
will reserve a portion for the purchase of a limited 
number of.new machines embodying the latest im- 
provements suggested by experience. These machines 
will be constructed in accordance with specifications 
drawn up in consultation with the approved firms, 
and after passing their tests will be let out on hire 
to the firms at a monthly rental equivalent to 2} per 
cent. of the cost of the machines. After thirty such 
monthly payments have been made the machines 
will become the property of the approved firms. 
Under the temporary scheme the British cross-Channel 
air services since last March have been run by Messrs. 
Handley Page and the Instone Air Line. The Ministry 
ig now inviting applications for approval from all 
interested in the commercial development of aerial 
transport services, and hopes that there will be no 
break in the existing services while the new scheme is 
coming into operation. 
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Modern Marine Oil Engines. 
No. Il.* | 
THE HARLAND AND WOLFF TYIE. 


Ir is clear that the full.advantages of the marine | 
oil engine will not be attained until an extensive | 
degree of standardisation has been adopted enabling 
the manufacturer to produce Diesel motors at prices | 
which, if not less than corresponding steam plant, 
will at least be reasonably competitive. Oil engine 
builders have realised this to the full, and it will 
be found that in almost all cases they are endeavour- | 
ing to produce one, or at most, two models which 
they can manufacture in quaatities. Harland and 
Wolff, by their long experience in marine oil engine | 
building, have perhaps been able to adopt this policy | 
on & more comprehensive scale than any other 
roanufacturers, and a visit to their works at Glasgow, 
where Diesel engines are exclusively built, affords a 
convincing proof of the possibilities of standardisa- 
tion. A single Diesel engine in itself involves a large 
amount of repetition work with its six or eight similar 
cylinders end corresponding valve gear, but when, 
say, @ dozen engines of the same type are going 
through the shops at one time it will be realised that 
very considerable advantages may accrue both in 
the reduction of cost of manufacture and in the 
time required for completion. 

Ha.land and Wolff have been fortunate in the | 
adoption, several years ago of a type of engine 
which time has shown to require comparatively few 
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| than with the earlier design. 
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cylinder 3200 indicated horse-power engine, exactly 
similar cylinders being adopted in each case. 

Those who are familiar with the older type of 
Burmeister and Wain and Harland and Wolff engines 
will notice a distinct modification in cylinder con- 
struction in the new 3200 indicated horse-power 
set as compared with the previous types, of which 
Fig. 5 is an example. Instead of each cylinder being 
separate, supported by its own framing, there are 
two groups of four cylinders which are tied together, 
and the steel column construction is adopted for taking 
the cylinder stresses. These columns extend from 
the bed-plate to the tops of the cylinders, so that 
the east iron framing can be considerably lighter 
It may be remarked 
that in some oil engines in which steel columns 
are adopted, they are carried through to the top ot 
the cylinder cover, but in the Harland and Wolff 
engines the covers are bolted on separately. The 
cylinders are not carried direct on the framework, 
but a lantern piece intervenes through which the 
piston-rod passes This is covered at the bottom, 
and any lubricating oil which drops down from 
the cylinder is collected;in the tray so formed and 
led away for filtering, after which it is used again. 

It may be remembered that when eagines of this 
class were first constructed, two objections were 
urged against the design then produced ; first that 
the enclosed crank chamber with forced lubrication 
was unsuitable for marine work in which the engineer 
was accustomed to see and feel all his bearings ; and, 
secondly, the independent operation of auxiliary 
pumps for lubrication and cooling water was deemed 
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FIG. 3—NEW TYPE 3230-1.H.P. HARLAND 


modifications in the light of modern experience. 
Before the outbreak of war they adopted the Bur- 
meister and Waiu design, and a close examination 
of the latest engine which they have produced shows 
that in fundamental characteristics they had not 
made any very great changes from the Diesel machi- 
nery which was installed in the Selandia, the first 
large motor ship to be placed in commission. They 
have, however, forged ahead of the Danish firm in 
the development of engines of high power, aad have 
standardised a set of 3200 indicated horse-power— 
see Fig. 3—of which four have already been built 
and eight more are under construction for installation 
in 14,000-ton motor cargo ships. 

Most mariae engineers and shipowners would 
prefer a six-cylinder to an eight-cylinder engine, 
but the question of the maximum power per cylinder 
which it is desirable to develop in a four-cycle Diese! 
engine is as yet undecided, and the builders thought 
it wise to proceed slowly in increasing specific 
cylinder output. Hence they have limited the 
power to 400 indicated horse-power per cylinder, 
although, as a result of recent experience, there does | 
not seem any likelihood that difficulties will arise | 
in raising it ultimately to 500 or possibly even to} 
600 indicated horse-power per cylinder. The adop- | 
tion of an eight-cylinder engine of 3200 indicated | 
horse-power has, however, proved advantageous 
from the manufacturing point. of view, as it has | 
enabled the builders to construct two separate | 
models, one a six-cylinder type of 2250 indicated horse- | 


| 





power—see Fig. 6, page 14—and the other the eight- | 
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undesirable, as it did not meet the marine engineer’s 
need for a completely self-contained engine. These 
objections do not appear to have carried much 
weight, for the same systems are now employed, 
and io the new engine the crank chamber is enclosed 
on both sides, although only light doors are fitted 
which can readily be removed for inspection. All the 
lubricating pumps for forced lubrication are separately 
driven, except those for cylinder lubrication, which 
are small and can be conveniently operated from the 
engine itself. 
Originally, in engines up to about 1800 indicated 
horse-power, oil cooling was adopted for the pistons. 
This has now been abandoned, and fresh water is 
used for the purpose, the supply being provided 
through telescopic pipes arranged within the crank 
chamber. For the cylinder jackets the sea water 
is utilised, and the fresh water used for the pistons 
is cooled "by circulation around a sea water cooler. 
This necessitates the provision of a certain amount 


| of fresh water, and were there no objection it would, 


for this reason, be preferable to adopt salt water 
cooling throughout. The amount of make-up water 
required for the piston cooling cireuit, however, 
appears to be small, and the advantages of fresh 
water cooling are of some importance, so that the 
builders are probably warranted in adopting this 
arrangement. ; 
The injection air compressor of a Diesel engine 
has always been considered as one of the main weak- 
nesses, and although great improvements have been 
effected in recent years, there is a good deal to be 
| said for duplication where possible. On such 4 large 
‘engine as the 3200 indicated horse-power set, the 
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additional cost involved in the employment of tandem 
compressors instead of one large machine is not so 
marked as with smaller sizes, and this system is 
therefore adopted. Each of the two vertical three- 
stage compressors, which are mounted at the forward 
end of the engine driven by separate cranks, has a 
capacity sufficient for one engine in case of necessity. 
in earlier engines only a single high-pressure com- 
pressor was driven off each main engine, and air 
already compressed in a two-stage auxiliary com- 
pressor was supplied to this machine for compression 
to the pressure required for the injection of fuel. 
This arrangement necessitated the continuous opera- 
tion of the auxiliary plant, but with the new design 
the latter is only required for manceuvring purposes 
when a large supply of starting air is needed. Usually 
two electrically driven auxiliary compressors, driven 
by motors of from 120 to 180 brake horse-power, 
are fitted, 

Several devices and safeguards have been in- 
troduced in order to simplify the work of the 
attendants. Attached to one of the columns of the 
engine, just above the temporary steps in Fig. 3, 
will be noted an electric pyrometer, the purpose of 
which is to indicate the temperature of the exhaust 
from any of the individual cylinders, and by this 
means the engineer may ascertain whether each 
cylinder is firing effectively. A lamp is also attached 
to the front of the engine, which always remains 
lighted so long as the circulating water supply is 
maintained, but in the event of its failure the hght 
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When reversing, there is the following sequence of 
operations :—Assuming the engine is running ahead 
and it is desired to go astern, the engine is_ brought 
to the stop position by shutting off the fuel. The 
reversing lever on the starting platform is then 
operated, which brings into action a servo-motor. 
By means of a suitable mechanism this turns the 
manceuvring shaft, thus causing all the rollers and 
push rods to be lifted off their cams. The continued 
operation of the servo-motor then moves the cam 
shaft fore and aft until the astern cams come below 
the rollers, after which the further rotation of the 
manceuvring shaft brings the rollers on to the cams 
and the valve gear is then set for running in the 
reverse direction. The eng ne is started up by pushing 
forward simultaneously two control levers moving 
over a quadrant. Compressed air at a pressure of 
300 Ib. per square inch is thereby supplied to all eight 
cylinders, and after a few revolutions both of the 
control levers are moved further forward, shutting 
off the air supply to four cylinders and putting on 
fuel, so that the engine is running half on fuel and 
half on air. Finally, the two levers are moved 
forward still further, when all the cylinders are firing 
on fuel and the starting air is completely shut off. 
Each of the manceuvring levers controls the supply 
of air or fuel to four cylinders, and although no doubt 
these could be combined in one lever or hand wheel, 
the present arrangement forms a very simple method 
of control. The two levers also act as throttles, aad 
the engine is speeded up to maximum revolutions 
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FIG. 4—-STARTING PLATFORM IN ENGINE ROOM OF MOTOR SHIP GLENEAGLE 


is extinguished and a bell rings. Instead of the 
original method of providing only one fuel pump for 
each group of three or four cylinders, a battery of 
eight pumps is arranged on the front of the engine 
just above the control gear. Most engineers will agree 
that this system is preferable and is more likely to 
lead to equal loads being taken by each cylinder than 
when one pump supplies three or four cylinders— 
a system which may always lead to one or more 
cylinders being overloaded, unless some special pre- 
caution be adapted. 

The valve system and the method of control of 
the engine do not show any marked points of differ- 
ence from the earlier Burmeister and Wain types, 
although one or two novel features have been incor- 
porated. Each cylinder has its four valves—tuel, 
starting, air, and exhaust—operated by horizontal 
valve levers attached to slightly sloping push rods, 
at the bottom of which are rollers which contact 
with cams on the horizontal cam shaft. This cam, 
shaft is now driven through spur gearing from the 
crank shaft instead of by coupling rods, the gear 
being, of course, enclosed within the crank chamber, 
and arranged at the centre of the engine. On the 
eam shaft are two side-by-side cams, for the opera- 
tion of each valve and by a longitudinal motion of 
the shaft the ahead or astern cams are brought 
beneath the push rod rollers according to the direc- 
tion of rotation. The rollers have, however, to be 
lifted off the cams before this movement can be 
given, and for this p they are connected by 


means of short levers through a manceuvring shaft, | 


which is to be noted in front of the cam shaft. 


by giving a further movement to them after the 
starting air has been shut off. This speed variatioa 
is effected in the usual manner by the control of the 
suction valves of the fuel pumps. A typical example 
of the control station of a motor ship fitted with 
Harland and Wolff engines is shown in Fig. 4. 

In some of the engines which have been recently 
built for Harland and Wolff, instead of the reversing 
mechanism being actuated by a compressed air motor, 
an electric motor operated from the ship’s supply and 
controlled by a switch mounted on the starting 


platform is fitted, but otherwise there is no alteration | 


in the arrangement. The main object of the use of 
electricity is to diminish the consumption of com- 
pressed air, which is a very valuable commodity on 
a motor ship and must not be wastefully expended. 
In any case hand gear is fitted to operate the reversing 
mechanism in the event of breakdown either of the 
servo-motor in the one case or the electric motor in 
the other. 

The cylinders of the 3200 indicated horse-power 
engines each have a diameter of 740 mm. and a stroke 
of 1150 mm., and the normal output is developed at a 


ms aly + a] ; . | . 
speed of approximately 110 revolutions per minute. | the length of wire visibie between the pomt of vow 


The mean effective pressure at which the motors are 
usually operated is in the neighbourhood of 87 lb. 


dimensions, and a third marine Diesel engine which 1s 
standardised by the firm—in addition to the 3200 
indicated horse-power and the 2250 indicated horse- 
power types—is @ six-cylinder set of 1800 indicated 
horse-power with, cylinders 26fin. diameter and 
39%iu. stroke. With this range of models it 1s 
possible, on a highly developed basis of standardised 
production, to supply standard motors for almost 
any class of modern cargo ship and if this policy is 
developed it is not improbable that the time will 
come when marine Diesel engines will be built to 
stock. 

The changes in design of the engine which has been 
described, as compared with Harland and Wolff 
motors built a few years ago, are well brought out 
by an examination of the illustration of the engine 
of the old motor ship Glenapp, which is shown in 
Fig. 5, constructed during the war—a vessel which 
has been re-named the Aba, and is now being fitted 
out as @ passenger liner. It will be noticed that the 
separate cylinder construction was then employed, 
whilst the framework is heavier and the steel columns 
do not reach to the top of the cylinders. It will, we 
think, be generally agreed that the latest type repre- 
sents the more workmanlike design in every respect. 





Experiments on the Oscillation of 
Otters. 


By ROBT. F. McKAY, M.Se., A.M. Inst. C.E. 


THE paravane is a highly successful invention 
developed during the war to combat the submarine 
menace and to protect ships against moored mines. 
When fitted to merchant shipping, the device went 
by the name of otter, and was used only to protect 
the ship against moored mines. The appearance and 
utility of the paravane or otter have already been 
described in the paper presented by the author to 
the British Association in 1919. 

The experiments upon which the results given in 
this article are based were conducted upon otters of 
the type known as MII. at the Vickers Testing 
Station at Weymouth. It should be explained that 
otters were manufactured by different sub-con- 
tractors and despatched to Weymouth or Milford 
Haven, where they were tested by Messrs. Vickers 
in the presence of Board of Trade officials acting 
under Admiralty directions. After passing the pre- 
scribed test, they were accepted by the Admiralty 
and despatched to the different ports of installation. 

It is not desired in this article to enter fully upon 
the utility of otters or to discuss the theory of 
their running. It is concerned chiefly with the 
running of otters under testing conditions. Test 
conditions are different trom the ordinary running con- 
ditions in one important particular, viz., the otter is 
towed from a point above sea level during test. As 
a matter of fact, the otter was set to run at a depth of 
20ft., and was towed at a maximum speed of 16 knots 
tested from the stern of a torpedo boat by means 
of a towing wire 45 yards in length. 

An otter of the MII. type may fail during test for 
any ove of four reasons, viz.: 

(a) The otter may be non-buoyant ; 

(6) The otter may not dive at low speeds ; 

(c) The otter may not run at the set depth ; and 

(d) The otter may oscillate more than a 
specified amount. 

As regards the first two points, the testing officer 
observed the behaviour of the otter at the commence- 
ment and conclusion of the run. As regards the third 
and fourth points, the method of judging the depth 
and oscillation of an otter was by notung the length 
of the towing wire between the surface ot the sea and 
the tow point on the vessel during the run. The ship 
end of the towing wire was marked off in fathom 
lengths, and with each fathom length was associated a 
depth. The behaviour of the otter could then be 
quickly observed during the run. 

The distinctive difference between the port and 
starboard towing wires during the run is that the 
port wire enters the water at a much steeper angle 
than the starboard wire, even though the otters are 
running at the same depth. This is due to the turning 
effect on the wire caused by the water resistance when 
towing @ right-hand lay wire through the water on 
different quarters of the vessel. ‘Iius effect will be 
termed for brevity the “ turbining effect.” It was 
not possible to perform tests on wires at Weymouth 


' 


| to elucidate further this interesting phenomenon, 


which will therefore not be considered in detail. In 
order to allow for the weight of the wire and the 
turbining effect of towing a right-hand lay wire 
through the water, it was assumed that tne port 
wire sagged 4 deg., and that the starboard wire 


| hogged % deg. ‘lavies of depth readings were then 


drawn up, giving the depth ot otter corresponding to 


| and the surface of the sea. 


to 89 lb. per square inch, and the fuel consumption | 


is approximately 0.32 lb. per indicated horse-power- 
hour. A twin-screw motor ship fitted with this class 


Of the otters which failed to pass the test, it was 
found that 95 to 98 per cent. were starboard otters, 


| and they failed because of excessive oscillation. It was 


of machinery has a total daily fuel consumption of | 


approximately 20 tons. 


t was mentioned above that Harland and Wolff | ihc tind 
build six-cylinder engines with the same cylinder | fauied otters showed that the known reasons for the 


found tnat, generally speaking, port otters ran steadily 
Indeed, many failed starboard otters passed success- 
fully when transferred to port. Kxamination of 
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oscillation of otters, viz., incorrect alignment, defec- 
tive workmanship, excessive friction in the moving 
parts of the hydrostatic valve and rudder, did not 
in all cases account for repeated failures. 

It is clear that the main difference in the running 


of starboard and port otters, all other things being | 


the same, lies in the use of the towing wire with right- 
hand lay on both sides of the vessel, All trouble would 
be removed by the use of a right-hand lay wire on 
the port side and a left-hand lay wire on the star- 
board side. However, if adopted for testing purposes, 
this arrangement would also have to be adopted for 
service conditions. This was deemed inadvisable 
because of the presumed difficulty an ordinary deck- 
hand on a merchant. vessel would have in distin- 
guishing between a right-hand and left-hand lay wire, 
and because of the extreme likelihood of many mis- 
takes occurring. There would be the further dis- 
advantage that an inereased number of spare parts 
would have to be provided. It was therefore neces- 
sary to stabilise the starboard otter in another way. 

It occurred to the author that the turbining effect 
of the wire caused a couple of different hand and a 
force of different direction to act upon port and 
starboard otters, and that therefore a solution to the 
problem of the failed starboard otters would be obtain- 
ed by making the trim of the starboard otter different to 
that of the port. Asa few tentativeexperiments proved 
that there was some truth in the suggestion, the author 
was instructed to conduct experiments to obtain 
further information. 

The only piece of extra experimental apparatus 
designed for the work was a special towing bracket. 
This towing bracket replaced the cutter bracket on 
certain runs, and was such that the point of tow could 
be moved relatively to the plane. It was thus possible 
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to conduct experiments to show the effects upon 
oscillation when the tow point of the otter was altered 
either longitudinally or transversely. 

The idea of experimenting upon the transverse 
position of the tow peint occurred to the author from 
the tollowing considerations :—Fig. 1 shows that 
under testing conditions, the plane of the starboard 
otter is probably further from the vertical than the 
plane of the port otter. Although the differenee between 
the two angles is computed to be only about 6 deg., 
the effect is greater under testing conditions than 
under service conditions, when the ropes are, neglect- 
ing hog and sag, approximately horizontal. At any 
rate, the starboard plane could be made to approach 
a vertical position by altering the tow point from the 
centre line of the otter to a position nearer to the 
float—as shown in Fig. 2. By suitably selecting this 
position, it was thought that the. starboard otters 
would prove as stable as port otters under testing | 
conditions. Unfortunately, it was not possible to | 
throw the tow point excentrieally more than }in. 
with the apparatus at the author’s disposal. 

Four otters were chosen for experimental purposes. 
It was known that when the otters: came from the 
manufacturers they varied very considerably in 
weight and balance. The preliminary investigation 
of each experimental otter consisted of :— 

(a) Examination of alignment ; 
(6) Determination of weight and centre ot 
gravity ; and 





Fig. 2. 





{c) Determination of buoyaney and centre of | P° 


buoyaney. 
The experiments carried out may be summarised 
under the following headings :— 
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otter; (a) weight of otter constant ; (b) weight 
of otter variable. 

(2) Effect of altering transverse C.G. of otter. 

(3) Effect of altering setting of helm. 

(4) Effect of altering point of tow longitu- 
dinally. 

{5) Effect of altering point of tow transversely. 


Tt was impracticable to arrange the experiments | 


on & purely scientific basis. On account of the many 
variables it was not possible, for example, to arrange 
consecutive experimental runs in which only one 
factor was altered at a time. A special design of 
otter would have obviated this drawback, but the 
urgency of otter manufacturing work at the time 
made this course impossible. Time being important, 
the experiments had to be conducted upon otters of 
normal design. The experiments were therefore 
arranged to be such as to provide quickly such in- 
formation as would facilitate the design and success- 
ful testing of otters. And in particular, the com- 
mercial stabilisation of the starboard otter was of 
primary importance. In other words, it was desired 
in these experiments to determine some method or 
methods of reducing the oscillation of the starboard 
otter with as little modification as possible of the 
manufactured stock of otter component parts, 


The results of the experiments may be briefly 
summarised as follows :— 

(1) Although a large proportion—from testing 
station records, about 95 per cent.—of starboard 
otters are normal in their behaviour, it would appear 
that some change of trim would facilitate the passing 
of the remainder. 

(2) Effeet of trim on port otters is seen chiefly on 
diving. 


Tail-heavy otters, i.c., otters whose C.G. | 


| diaphragm or to the diaphragm not being originally 
| set, neutral. 

(8) The effect of the unbalanced towing resistance 
| of the tail weight does’ not appear to be appreciable. 

(9) The position of the tow point longitudinally 
could with advantage be moved from its’ present 
position. 

(10) The position of the tow point transverscly 
| éould with advantage be placed nearer the float in 
starboard otters. The results of the experiments on 
the port otters were not concluded, because they 
interfered with the output of tested otters from the 
station. It appeared, however, that little advantage 
accrued from any alteration tried. These results 
are in accordance with the theory enunciated earlier 
in this article. 

In conclusion, the author wishes to acknowledge 
his indebtedness to Vickers Limited for the oppor- 
tunities afforded him of prosecuting this research and 
for the permission kindly given of publishing this 
article. 








Canada’s Fuel and Water Power 
Problems. 


A StraTeMENT respecting “‘ The Relation of Water 
Power to Canada’s Fuel Problems” has recently 
been published by the Dominion Water Power 
Branch of the Canadian Department of the Interior. 
It was prepared on behalf of the Special Committee 


_of the Canadian House of Commons entrusted with 


the investigation of the future fuel supply of Canada, 
and it is such an interesting document that we feel 


lies aft of the normal position, dive slowly to working | certain that the following précis of it will be of service 
depth; head-heavy otters, i.c., otters whose C.G. | to our readers. j ; 

lies forward of the normal position, dive too quickly _ It appears that in 1920 Canada imported some 
at the commencement of the run and tend to strike | 21,000,000 tons of coal, the cost of which, had it al! 


| rudder angle to overcome buoyancy 


bottom. There appear 
position of the C.G. of port otters within which success- 


ful running will occur. / 


(3) Changes of running depth, due to alterations of 
trim within the passing limits, are not constant. This | 
may be due either to errors in the reading of the | 
fathom marks on the towing wires or to a slight | 
variability in the stiffness of the diaphragm. 
whole, it would appear that the movement of the 
C.G. forward makes the otter run slightly more 
shallow ; the movement of the C.G. aft makes it 
run slightly deeper than the set depth, 

(4) No gelation between the movement of the 
transverse C.G. and the passing or failure of an 
can be found, although the evidence on this point is 
not conclusive. It would appear that the position 
of the transverse C.G. only affects the otter in diving 
or at very low speeds. The larger dynamic forces 
on the plane when running at the higher speeds 
seem to wash out any little alterations that can be 
made to the static transverse C.G. 

(5) It would appear that small changes in the 
weight of an otter, that is in effeet, changes in the | 
reserve buoyancy of an otter, do not affect appreciably 
the i Otters may, however, be too heavy or 
too light. They are too heavy and fail by specifica- 
tion if they do not rise to the surface at the con- 
clusion ofthe run. That is to say, the reserve buoy- 
ancy of an MII. otter must be such that it can float 
whist carrying about one-half of the weight of the 
towing wire. As regards the running test, however, 
it would appear that heayy otters run very » 
and that the upper limit for the weight of an otter 
was not reached on these experiments. In fact, it 
would appear that the specified condition that’ otters 
should be buoyant at the conclusion of the run is 
only laid down because of the practical difficulties 
of seamanship when the otters are used on service. 

On the other hand, there appears to be a limiting 
value to the minimum weight of an otter. Below 
this weight the otter appears to be unstable when 

ing. The reserve buoyancy of an otter is appa- 
rently. overcome by the rudder; that is to say, the 
rudder is not exactly neutral when the otter is running 
at its set depth. And the greater the reserve buoyancy 
the greater must be the movement of the rudder 
from its neutral position. Apparently, an excessive 
is sufficient 
and in that way to ¢ause 





to alter the virtual trim, 
oscillation. 

The turbining effect of the wire reduces the virtual 
buoyanty of the port otter, but inereases that of the 
starboard otter by an amount which varies as the 
speed of tow. Otters therefore tend to be unstable 
on the port side at the commencement of a run when 


the turbining effect is small, and unstable on the star- | 


board side at full speed when the turbining effect is a 
maximum. The results of experiments seem to 
confirm these theoretical conclusions. 

(6) Otters changed from port to starboard or from 
starboard to port do not run at the same depth for 
identical trims. The otters appear to run deeper on 
the port side. This is partly due to errors in the 


tables of running depths—particularly the table for | 


rt running—and partly to errors in alignment. 
(7) Effect of “‘ up” or “down” helm is not only 


to alter the running depth of the otter, but often to | chasing 
; change the amount, of oscillation also. This latter | . 
(1) Effect ‘of altering longitudinal C.G. of ; effeet is probably partly due to some stiffness in the | jeween 7.92 dols, and 8.8 dols., the average being 8. 32 dols. 


to be wide limits for the | 


been delivered at Montreal, would have been ebout 
175,000,000 dols.* The total water power developed 
in Canada and the United States respectively at the 
end of the year 1920 was approximately as set out 
below :— 
. Population. Per capita. 

Canada .. .. 2,459,200 .. 000,000 .. 0.273 horse-power 
US.A. .. . 9,823,540 .. 105,683,108 .. 0.093 horse-power 
from which it appears that Canada has develope! 
194 per cent. more water power per capifa than have 
the United States. The general situation in Canada 
as regards production and imports of coal, and the 
“‘ Acute Fuel Area ” into which coal has to be imported 
are shown in the table and sketch map given in 
Fig. 1, and it will be observed that for the year 1920 
the total imports were 57 per cent. of the total coal 
consumption. The name ‘ Acute Fuel Area” is given 
to those portions of the Dominion which produce 
little or no coal and are more or less dependent on 
imported supplies. The general position in that 
area are summed up in the following table :— 


— Per cent. 
ons. 


Imported. 
56,047,866 .. 95.0 
13,319,106 .. 


Horse- 


Quebee 324,78) 
Central Ontario .. .. 13,330,726 .. 100.0 
Manitoba and “ Head of 

Lakes " +. se ee «68 088,382 .. 32,320,317 .. 


21,854,889 20,687,289 94.5 
The difference—1,167,600 tons —- between con- 
sumption and imports is explained as being due to 
supplies obtained from other Provinces in the Domi- 
nion as contrasted with those obtained from outside 
i The term “ Head of Lakes” is applied 


"6 
72.8 





countries. 
to the division of territory made by the Bureau of 


Statistics for the purpose of coal trade returns. It 
includes Port. Arthur and the district of Ontario to 
the west of that point. In the sketch map of the 
Acute Fuel Area Saskatchewan is included because 
it does import a small quantity of United States coal, 
though it actually produces 22 per cent. of its own 
requirements and receives the balance from other 
provinces. 

Estimates of the amount of coal which is equivalent 
to a given amount of water power vary very ¢on- 
siderably, mainly because of the differences in effi- 
ciency of operation and load factor assumed and of 
local conditions. From a study of the estimates 
made by a number of authorities, the Water Power 
Branch came to the conclusion that, for its present 
purpose, a conservative figure to take as representing 
average conditions in Canada now, and in the near 
future, is 10 tons of coal per horse-power-year, on & 
33 per cent. load factor for horse-power actually in 
use or to be developed, and 9 tons per horse-power- 
year for “horse-power installed,” which includes 
spare plant. These figures have accordingly been 
used in the calculations given in the document which 
we are considering. The Super Power Survey of the 
United States, it may be mentioned, takes about 
11.5 as its figure. 

A diagram illustrating the present coal consump- 
tion, the coal equivalent of developed water power, 


| and the coal equivalent of the total available water 


power is given in Fig. 2. The black areas given in 
it, except those that are little more than dots, are 





* It is explained that, according to the evidence of the pur- 

agent of the Grand Trunk Railway, given before the 

Cc Cc ittee in April last, the cost of United 
Lif vari 





ouse of 
coal delivered at Montreal from 
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made to scale. It will be observed that, generally 
speaking, the bulk of the great. water-power resources 
of the Dominion are situated in those districts in which 
coal is almost or totally absent, and, hence, where 
they are most needed. The report summarises the 
situation as follows :— 





Weter power Annual coal 
available. equivalent.* 

Horse-power. Tons. 
Quebeo oh. Sak, e 6,000,000 90,000,000 
Ontario, Central .. .. ...,.. 6,620,000 84,300,000 
Manitoba and “ Head of Lakes” 3,450,000 51,750,000 
15,070,000 226,050,000 


* The “ water power available” is given in terms of mini- 
mum continuous 24-hour power, and on a 50 per cent. load factor 
it would supply at least 50 per cent. more power than the 
amounts indicate. The eaid cquaalaas is therefore caleu- 
lated on that basis at 10 tons per horse-power-year. 

To assist in the full comprehension of this important 
point the situation in the acute fuel area is summed 
up as follows :— 

Coal Imports and Water Power Available (in round figures). 


Annual coal equivalents : 


Coal of developed of available 

imports. water power. water power. 

Quebec - «+ «» 6,100,000 .. 8,381,000 .. 90,000,000 

Ontario, Central . 13,300,000 .. 8,760,000 .. 84,300,000 
Manitoba and ‘‘ Head 

of Lakes” . 2,300,000 .. 1,331,000 .. 51,750,000 

20,700,000t 18,472,000 226,050,000 


+ 59 per cent. of the total coal consumption of Canada. 


Commenting on the points brought out by. these 
statistics, the statement says that the most striking 
| figures are those which show the burden of the rai)- 
ways in Canada, the high figure in that country being, 
it is explained, due without doubt to the great length 
of lines in proportion to population. In Canada, the 
proportion of coal used for railway purposes is, it is 
pointed out, 50 per cent. greater than in the United 
States, and 430 per cent. greater than in the United 
Kingdom. The actual quantity of coal used per 
annum by railways in Canada is about 15,000,000 
short tons, and in the United Kingdom about 
15,000,000 long tons—a difference of, say, 12 per 
cent.—but the respective populations served are 
9,000,000 and- 45,000,000. The bunker coal referred 
to in thé table is that used by coasting and Lake 
steamers, With regard to the figures given for coke, 
it is pointed out that while the majority is used for 
manuf: ing purposes, there is an unknown pro- 
portion that is put to domestic uses. 

Electric power plants in Cansda are mainly operated 
by water power. Inthe United States they are worked 
largely by coal, and in the United Kingdom almost 
entirely by ‘@6al. In eonsequence, the proportion 
of coal so. used is 73 per cent. higher in the United 
States, and 545 per cent. higher in the United King- 
dom than in Canada. The comparatively low figure 
given under the heading, ‘‘ Domestic use and gas- 


they will be greater in the future, both by reason of 
the increase in consumption of coal and because of 
the probable increase in the average cost of that 
fuel. 

Diseussing the latter point, the Progress Report 
of the United States Super Power Survey, dated 
February 24th, 1921, and addressed by the Secretary 
of the Interior tothe President, is quoted as follows :— 
‘‘A conference with the coal authorities indicates 
that a fair figure for the average price of coal during 
1919 was 2.9 dols. at the mine, and that during the 
period from that date to 1930, 3.5 dols, per ton.” 
This quotation is taken to indicate that the average 
price for the next ten years will be 20 per cent. higher 
than the prices ruling in 1919. 

The approximate total of water power now 
developed im Ganada is 2,459,200 horse-power, while 
the average investment per installed water horse- 
power is 217 dols., according to the Dominion Bureau 
of Statistics. “Hence, the total capital expended 
in water-power development is approximately 
534,000,000 dols. This amount is invested in a 
home industry, and of it over 83 per .cent.—or 
445,000,000 dols.—has been spent within the Acute 
Fuel Area. But for that investment, Canada would 
now, as has been shown above, be expending some 





| coal. 


146,500,000 dols. annually for additional imported 
“It therefore appears,’’ says the Statement, 




























































































































































































































In other words, the ‘‘ Acute Fuel Area” uses 59 works” for the United States is explained as being | “that, owingto the new high level in the cost of 
Coal Consumption and Production in Canada, 1920. waenetl.- ~1 
CONDENSED TABLE BASED ON RETURNS BY DOMINION BUREAU OF STATISTICS 
1 _, 3 4 5 6 7 8 9 10 11 
6.C. & YUKON] ALBERTA |SASKATCHEWAN Ean ore akes! lcunenn QUEBEC | saunswick PR. EDWARD I|NOVA $COTIA| GRAND TOTALS 
CONSUMPTION ano PRODUCTION 
0 | Consumption | 1,895,071 | 4,926,219 | 1,601,862 | 3,199,382 | 13,330,726 | 6,324,781 | 1,806,302 | 123,606 | 3,838,902 36,226,841 }0 
P | Production 3,095,011 | 6,954,866 335,389 170,930 6,412, 382 16,968,568 |P 
Difference| 1.199.940 | 2,028,637 | 1,166,468 1,635,372 2,573,480 18,258,273 
percent UNegregton = gf % - 71%- 22%+ 100% + 100% + 100% + 96%+ 100%+ 60% - 48%” 
IMPORTS FROM U.S.A. 
WN Ymports fromU.8.4 13,212 1,124 741 2,320,317 | 13,319,106 | 5,047,866 58,796 6,055 48,378 20,815,594 |W 
Per cent total < 2) . " —- oA) 
wer cont of Sie.| OT% 0023% | 005% 726% 100% 96% 326% 6% 126% 67% 
B.C.& YUKON| AL@ERTA [SASKATCHEWAN AN OCA kl ONTARIO QuEses | ga NEW, | PR.EDWARD |.|NOVA SCOTIAM.E.M.K. Apr.7 1921 
Li tae | | \ 
} Kir | “+ b \ 
eo , HW 08:0 \ 
yi \ SRT / & T —|- ——F PR \ NEWEQINOL AND 
5 Y Coy, SH | poo | Bay 
Na Me, t | 
~~ 4 / ‘ 
oO / TA j | y / v € 
° SASKATCHEWAN manitoba / am - re 
° € oe | 7 = 
om t + ~ | Z \ 
>  — = a ; = 
- = pet CN ACUTE FUEL AREAS ~“~—ea* 
Rio COTIA ~ 
iz } ont" \ S 
; | —= Arthur \ Montrea 
UN : oP Sault St. S 
REFERENCE STATES — 4" 
Area hatched horizontally is that in which domestic coal = 
is consumed. . 
Area hatched vertically is that in which imported coal { et intario . 
is consumed. il etonto a” 
Areas cross-hatched are those in which competition between G 
imported and domestic coa/ takes place. indsort Erie . 
; Swain Sc 


“THe Encineer” 


FIG. 1—MAP OF CANADA, SHOWING DISTRICTS USING DOMESTIC AND THOSE USING IMPORTED COAL 


per cent. of the total Canadian coal consumption | probably due to the milder average climate, which | coal and its probable continuance, the saving in 


and imports 94.5 per cent. of that amount. The | 
particulars are shown in greater detail] and for other 
provinces than those just mentioned in Fig. 2. The 
proportions of coal used for the principal purposes 
in Canada, the United States and the United Kingdom 
have been ascertained and grouped together into | 
the table which we reproduce below. It may be} 
explained, first of all, that exports are excluded. The 
Canadian figures were deduced from a detailed list 
of uses given for the year 1917 in the Final Report 
of the Dominion Fuel Controller, no more recent | 
figures in detailed form being available. The figures 
for the United States are those ascertained by Dr. 

George Otis Smith, of the Geological Survey of that 

country. The figures for the United Kingdom were 

deduced from the Final Report of the Coal Conserva- | 
tion Committee of the Ministry of Reconstruction ; 

they represent normal conditions before the war. 


Uses of Coal. 
. United | 
Canada, U.8.A., Kingdom, 
1920, 1920, 1913, 
per cent. r cent. cent. 
(1) Railways eae eae ht ial If 
Bunker coal 1.6 2.1 1.3 
44.2 29.1 9.3 
(2) Industries and coke-making 28.5 49.4 53.0 
(3) Electric power plants 1.5 2.6 9.7 
(4) Domestic use and gasworks 25.8 18.9 28.0 


100.0 100.0 


100. 


| open 
of gas lighting. 


| of coal per capita is 159 per cent. greater in industries 


becomes semi-tropical in the south. The higher | 


and to the extensive employment | 
In a further table, which we do not 

reproduce, the uses of coal per capita in the three | 
countries are set out. In it it is shown that the use | 


and 150 per cent. greater in electric power plants 
in the United States than in Canada, and that the | 
general average of coal used per capita is 50 per cent. 
higher in the former than in the latter. “ It appears 
obvious,” says the Statement, ** that there is a direct 
relation between this fact and the fact that the water 
power developed per capita in Canada is 194 per cent. 
greater than in the United States. Furthermore; it 
appears reasonable to assume that, especially in 
view of our colder climate, if this water power develop- 
ment had not been made, the total consumption of coal 
in Canada would be 50 per cent. greater than itis now.” 
Fifty per cent. on the present total consumption 
would be 17,613,000 tons, which, at an average price 
of 8.32 dols. per ton, would amount to 146,500,000 
dols. per annum, and that, it is remarked. represents 
the nature of the additional annual sum that would 
have had to be spent on foreign coal and its trans- 
portation if the weter power development had not 
been made. These figures apply to the present time. 
They would not have been so largé in the past, but 











imported coal due to water power is, from the national 


| figure given for Great Britain is attributed, with | point of view, now equivalent to 27.5 per cent. per 
| undoubted accuracy, to the almost universal use of | 


annum on the capital that has been invested, and 
that has rendered that result possible. 

The question of the electric energy exported and 
its coal equivalent is next discussed. It is pointed 
out that, according to the report for 1920 of the 
Electricity Inspection Service of the Department of 
Trade and Commerce, the total energy exported 
during the year ending March 3ist, 1920, was 
950,000,000 kilowatt-hours. The coal equivalent 
for thet amount of energy is taken on the average for 
centra) station work and not on the basis of the higher 
figure of consumption for all purposes. Actually, the 
figure assumed is 4.7 lb. per kilowatt-hour, which is 
that stated by Mr. W. S. Murray, the chairman of the 
United States Super Power Survey, to be the average 
reached as the result of that Survey, which is referred 
to in the Statement as being “ probably the most 
thorough ever made.” On that basis the coal equiva- 
lent of Canadian electric energy which is exported is 
2,232,200 tons per annum. * This export,” says the 
Statement, ‘‘ may be looked upon as a return to the 
United States for an allied product that we are not 
able to produce ourselves within the Acute Fuel Area, 
iie., anthracite coal for house heating.” The total 
quantity of anthracite coal imported into Canada 
in 1920 was 4,912,964 tons, and the Goal equivalent 
of the exported’ electric energy—2;232;230 tons— 
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was therefore over 45 per cent. of the anthracite 


coal imports. 

Turning then to railway electrification, the United 
States Super Power Survey is again quoted. The 
area which came under the purview of that survey 
was that between Boston and Washington, a territory 
approximately 450 miles by frorn 100 to 150 miles, 
and containing a population of some 20,000,000 
persons. The area is Jess than 5 per cent. of the total 
extent of the United States, but it embraces 70 per 
cent. of the total industrial development and con- 
sumes 4Q per cent. of the total coal used in the 





= = 


annual imports-of coal is understood to be largely 


due to the statistics being based on Customs Depart- 
ment data. The Canadian record represents coal 
“entered for home consumption,” .and the entry 
may be deferred for several months from the actual 
time of import. The apparently more rapid increase 
shown in the diagrams in ‘Coal. equivalent of 
developed water power,’ than in the “developed 
water power ” itself is due, it is stated, to the equiva- 
lent coal being taken at 9 tons per horse-power-year, 





so that each annual increase in water power developed 
is multiplied by nine to get the coal equivalent. 


the locomotives used approximately 10,500,000 tons 
im 1920, that is a big item. It will be observed that 
the line of “coal equivalent of developed water 
power ” caught up and passed the line of native soft 
coal consumption in 1908, and passed the line of 
tota] soft coal consumption in 1913. It is still well 
ahead of both in spite of the hindrance to the financing 
of water-power projects due to the war and post-war 
conditions. 

In estimating increases up to the year 1930, it was 
assumed that the increase in water-power develop- 
ment will not be greater than that during the war 
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FIG. 2—DIAGRAMS SHOWING COAL CONSUMPTION AND COAL 


country. It includes a total—counting yards and 


sidings—of 36,000 miles of track but, although it is | 


the most densely populated region in the United 
States, it has been decided that the traffic density 
in it will only permit of electrifying 12,500 miles, 
or about one-third of the total. It is estimated, how- 
ever, that the conversion of that portion would save 
6,000,000 tons, or 40,000,000 dols., per annum, and 


a further 50,000,000 dols. in repairs and maintenance | 
—a total of 90,000,000 dols. per annum—and that | 


the electrification would pay 14 per cent. on the 
investment. In considering these figures in relation 


245 


Years 


EQUIVALENTS 


| Referring to Fig. 3, it is pointed out that™the™“ coal | 
” crossed the | 


in | 


equivalent of developed water power 
line of “ Canadian native coal consumption ” 


OF WATER POWERS 


and post-war period, and increases in coal consump- 
tion are shown in the diagram as the projection of the 
line joining the consumptions of the previous eight 


1910, and is tending to increase its lead. The “ total years. It will also be seen from Fig. 4 that, in spite 
coal consumption” is so variable, owing to the | of the financial conditions that have hindered develop- 


variation in imports—as reported by the Customs | 
authorities—that the curve could not be satisfactorily | 


ment since 1914, the “coal equivalent of developed 
water power” was greater than the total soft coal 


projected, but it is remarked that the ‘‘ coal equiva- | consumption—less that for locomotives—in 1920 by 


lent of developed water power” appears to be | 


certainly gaining on that also. It must, however, be | 


remembered, in considering the effect of water-power | 
development on coal consumption, that the use of ! 
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FIGS. 3 AND 4—DIAGRAMS SHOWING COAL CONSUMPTION AND COAL EQUIVALENTS 


to Canada, the Statement insists that it has to be 
borne in mind that they apply to an area supplied 
with abundant and comparatively cheap coal, and 
that the limiting conditions as to traffic density would 
be less close within the Acute Fuel Area of Canada. 
Two diagrams, which we reproduce in Figs. 3 and 
4, have been prepared to show the relationship 
between coal consumption and water-power develop- 
ment from 1907 to 1920 and the estimated relation- 
ship up to 1930. Discussing these diagrams, the 
remark is mado that the apparent great variation in 





anthracite coal for house heating is not affected 
thereby, and that the use of coal for locomotives is 
not and will not be affected unless electrification 
takes place. Properly to exhibit the effect, therefore, 
it was necessary to prepare a similar diagram to that 
given in Fig. 3, from which those uses of coal are 
excluded. That has been done in Fig. 4, which shows 
the coal equivalent of developed water power in the 
same way as does Fig. 3, but the consumption of coal 
is that of soft coal only—bituminous and lignite— 





and the coal used for. locomotives is omitted, As 


12} per cent., and it is estimated that by 1930 it 
should be 40 per cent. greater. 

The Statement concludes with the remark that the 
particulars, which have been summarised in the 


OF WATER POWERS 


foregoing, were prepared to show the influence of 
water-power development in economising the con- 
sumption of fuel, both in past results and as regards 
the future. It is submitted that the actual results _ 
so far secured amply demonstrate the value and 
importance of that source of power and of fuel 
economy, and the necessity of further promoting such 
development by all possible means. 
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The London Electricity Supply 
Problem. 


No. LII.* 


Stnce the engineering scheme, prepared by Mr. 
J. H. Rider, Sir Alexander Kennedy, Mr. G. W. 
Partridge and Mr. C. H. Wordingham, involving the 
linking up of the majority of the existing stations in 
the central portion of the area delimited by the 
Commissioners, is common to the first three schemes 
—namely, those by the London County Council, 
the Conference of Local Authorities and the nine 
companies—very little new came out during the 
engineering evidence given by Mr. Wordingham on 
behalf of the Conference scheme, and it is not neces- 
sary to go into detail concerning the evidence. All 
three proposals have much in common, and those 
responsible for them take the common-sense view that 
they are all put forward, not with the idea that one 
shall be adopted in preference to the others, but that 
the Commissioners shall be enabled to evolve a 
scheme which shall contain the best that is in all 
three. The Commissioners may also be expected, 
of course, to take what is good out of the remaining 
schemes, but for the moment we are not dealing with 
them. 

RaILway SuPpPty. 


Considerable prominence has been given to the 
question of railway supply. Both Mr. Rider and Mr. 
Wordingham, together with Sir Alexander Kennedy 
and Mr. Partridge—who will give-evidence later for 
the companies—have proceeded on the assumption 
that the railway companies could supply themselves 
from their own power stations more cheaply than a 
joint electricity authority could ever hope to supply 
them. From the time when this view was first ex- 
pressed, it was apparent that the Commissioners did 
not take kindly to it, and as the point was more an 
more discussed at succeeding stages of the inquiry, 
it became evident that the Commissioners did not 
accept it as fundamental. At first, the reason adduced 
for the opinion of the ies was that a joint 
electricity authority would bound to set aside a 
sinking fund:to repay its capital within a certain 
period, whereas railway companies would not be 
under any statutory liability of that sort. Later on, 
Mr. Wordingham developed the argument on other 
grounds. He put it that whilst the ination of 
the railway load with the general supply in one power 
station would result in a lowering of the all-round 
cost of generation, still the average price per unit 
would be higher than if a separate station supplied 
the railway. This argument was taken up somewhat 
keenly by Sir John Snell, whose opinion was that the 
railways should only be charged with the proportion 
of the generating costs due to their demand, with the 
result that the charge to them would be lower than 
the average of the whole which Mr. Wordingham 
assumed, This point was brought up again and again, 
and Mr. Booth, one of the Commissioners, drew 
attention to the fact that the railway companies, 
when giving evidence before the Board of Trade 
Electric Power Supply Committee a few years ago, 
were prepared to purchase current from the cheapest 
source, and he could not understand why they should 
now say they would not buy it. Later on, it was 
stated, on behalf of the railway companies, that they 
were ready to buy in the cheapest market, and the 
premise that the railway companies would not buy 
their energy from a joint electricity authority in any 
cireumstance was disposed of. Whilst admitting that 
the provision of a sinking fund may be a handicap 
to the joint authority, the Commissioners, by their 
questions, appear to take the view that it would be 
almost, if not quite, offset by the cheaper rate at which 
& joint electricity authority could borrow money. 

An important difference between the London 
County Council’s scheme and that of the Local Autho- | 
rities, and, indeed, of the companies—dealt with | 
later—is that in the case of the London County 
Council, the joint electricity authority which it is 
proposed to set up is given powers compulsorily to 
acquire the generating side of all the undertakings in 
the area. In the case of the Conference of Local 
Authorities and the nine companies, any acquisition | 
of this nature can only be by agreement. As a matter | 
of fact, it is contended that the Electricity Com- 
missioners have no authority under the Electricity 
Supply Act of 1919 to confer compulsory powers of 
this nature upon a joint electricity authority. To 
strengthen the case in favour of such a linking up 
scheme being carried out by agreement, the local 
authorities and companies, in their respective schemes, 
point to the large amount of voluntary linking up 
and mutual assistance now being given, and contend 
that it would proceed more rapidly and extend under | 
the supervision of a joint electricity authority. It is 
further argued that complete smoothness of working 
could not be expected with what have been termed 
unwilling co-operators, and so far as the local autho- 
rities are concerned, they see no objection to extend- 
ing the period of tenure of the companies—now pur- 
chaseable in 193l1—even indefinitely, as distributors, 
subject to some such arrangement of variation of 
dividends with price, or the sliding scale, so familiar 
with gas companies. On the other hand, the view 


* No, Li. appeared Juno 24th. 





bere te however, which have formed themselves 


| authorities outside the county of London, from which 


| supply of electricity or who shall lend £100,000 or 


|has been put forward that the present process of 
linking up and mutual assistance could be continued 
without the establishment of a joint electricity 
authority, until such time as the load had developed 
to the point when the construction of the new capital 
stations became imperative. 


The National Physical Laboratory. 


Tux following is a summary taken from the annual 
report of the work done at the National Physical Labora 
tory during the year 1920 :— 

In the Physics Department good progress was made 
with a number of important researches. The Heat 
Division was much occupied with work on the thermal 

+ conductivity and specific heat of cold storage heat 
insulating materials, and a series of reports was presented 
to the Engineering Committee of the Food Investigation 
Board, for which the investigation is being carried out. 
The experiments on heat loss from surfaces, undertaken 
for the British Portland Cement Research Association, 
and the measurements of coefficients of expansion at high 
temperatures, are also of much interest. 

The Thermometry Division was almost entirely occupied 
with the routine testing of thermometers of the various 
types usually submitted, including clinical thermometers, 
of which the number tested during the year ended Sep- 
tember 30th, 1920, was over a million and a half. 

Owing to the loss of Mr. F. E. Smith's services the work 
in the Electricity Department on the primary electrical 
standards was largely in abeyance during the past year. 
Various improvements were made in methods of measure- 
ment of condensers and inductances, Much work was 
| done in connection with radio standards, the measurement 
of effective resistance at radio frequencies, &c., and good 
progress was made with the various researches on valves. 
In addition to the testing of magnets and magnetic 

ials, a method was devised for measuring the effective 
permeability and energy losses in thin sheet iron at radio 
frequencies. 

In the Electrotechnics Division the alternating current 
section was very short-handed, while the demands for 
| sont of apparatus for measurement were consider- 


CaPITAL STaTIONs. 

Incidentally, it may here be remarked that there 
is a slight difference of opinion among the four engi- 
neers who have drafted the engineering scheme as to 
when the construction of capital stations: should be 

|embarked upon. All four engineers are of the one 
opinion that with prices of money and plant at their 
present level, no economic advantage would be 
obtained by building capital stations for, say, the 
next five years. After that time, however, Sir Alex- 
ander Kennedy and Mr. Partridge are inclined to the 
view that capital stations should be brought into use ; 
on the other hand, Mr. Rider holds the opinion that 
it would be better to extend the present stations to 
the utmost limits of their generating capacity, which 
is over 800,000 kilowatts, before erecting new capital 
stations. The difficulty is that no one can foresee 
to what extent the cost of money or plant will fall 
within the next five years, and, consequently, this 
difference of opinion is of little importance, and all 
the engineers concerned are prepared to leave the 
| ultimate decision as td what should be done after 
1925 with the joint electricity board, 


i Tre Nive Lonpon ComMPANIes. 
| The case for the nine London companies, which are 


| promoting the separete scheme elready mentioned, ar ites of developments the Laboratory 
| was reeched on Friday, June 24th. The companies equipment for such tests needs to be extended. The 
in question ere the London, Charing Cross, Metro-| maintenance of the existing equipment involves much 
politen, Central, Westminster, Kensington and }investigatory work, and some improvements in method 
Knightsbridge, Brompton and Kensington, Chelsea, | have been introduced. In the direct current section, pro- 
lend St. James’. A number of co ies are left @ress was made rae ney researches on buried cables and 
ne and , om nuatateeee tnd : 
out from this list, but it is stated that the City Com- In the Photometry Divisilin « cond te of 
| pany is in friendly relationship with the promoters, deh tneiebtandlena® 4 in hand. ms oe. tp s 
yell as the North Metropolitan Power Com 3 pa ane ee These gl 
par Py : . : P@ny, ments on ships’ navigation lamps, for the Board of Trade ; 
which, by the way, is seeking to have its large power | on miners’ for the Home Office ; and on motor car 
area in Middlesex and Hertfordshire excluded from | headlights, for the Ministry ,of Tra: " 
|the area provisionally scheduled by the Commis-| In the Metrology Department s' isation work, which 
|sioners. The nine-companies mentioned represent | was necessarily in abeyance during the war, was ’ 
| 314 per cent. of the capital subscribed in respect of | ®7d good progress was made in many directions. Arrange. 
| both companies and local authority electricity under- ments were made with the Bureau a —_ 
int the heduled by the C issioners, comparison of certain standards. ; methoc 
_ ; - was e yed for the determination of the standard end 

} per cent. of the units sold. These nine | cauges in terms of line standards, and revised values for 
the lengths of the standard gauges have been ted. 
Improvements were devised in the procedure for testing 
suryeying tapes with a view to reducing the labour 
but havé, in fect, taken an area having a radius of | involved, Much attention was given to the perfecting of 
10 miles, with St. Paul’s Cathedral as the centre. | the methods devised during the war for the testing of 
A glance at an industrial map of London shows that | 8®U8° ra “eter meee pene See aaa — 
wit hin that area lies the bulk of the demand at present. | ~ ten Oke gauges of the highent mete 
The figures placed before the Commissioners show | for use as standards, by a method devised in the Depart- 
that the total demand inside this circle is 432,866 | ment, was actively taken up. These shops are equipped 
kilowatts, whilst in the whole of the remainder of | with machine tools of high precision, and will be of great 
the area scheduled by the Commissioners the load | value for the construction of the specially accurate appa- 
is only 32,400 kilowatts, of which 25,000 kilowatts a — for the —_ — = ~~ yp : 
are supplied by the North Metropolitan Electric mee ome mare Pe “s as ite tub . — ~— 
Power Company. Moreover, the a, See lubrication. The investigation of the conditions at the 
supply 93 per cent. of the total load in this circle. boundary of « fluid in turbulent. motion led to the con- 
The view of the promoters of this scheme is that it | cjusion that there existed at the boundary a layer of 
would not conduce to economy for a joint electricity | guid of finite thickness which was in laminar motion and 
authority to have control over so large an area as | had zero velocity at the boundary. The measurements 
that delimited by the Commissioners, but their | of skin friction near the surface of thin plates exposed 
scheme hes been so drafted that the authorities | to ® current of air were continued. . 
supplying contiguous areas can enter into arrange-| Progress was mere eli. y- the —— —- ee 
ments with the electricity authority for the area | 2% 8nd wear tests, the sessesth on-tho:eneshens 
represented by the circle for the purposes of mutual 
assistance. As in the two previous schemes the 


properties of insulating materials. The programme of 
railway load is omitted from the figures put forward. 


work for the Notched Bar Impact Testing Committee 
The constitution of the joint authority proposed 


of the British Engineering Standards Association was 
completed and a final report presented. A research was 

by the nine companies differs entirely from that of 

the two previous sehemes, in that the number of 


commenced for the Aeronautical Research Committee 
representatives on the joint authority is not fixed. 


on the effect of pressure and temperature on the produc- 
tion of detonation in internal combustion engines. 

The London County Council is given five representa- 

tives; the City of London Corporation, one ; local 


land 3 


into the London Electricity Joint Committee (1920), 
Limited, have not adopted the Commissioners’ area, 


The special investigations completed during the year 
included tests of building materials, the design of a new 
type of percussion fuse for heavy shell, tests of a high speed 
grinding attachment, tests on gas cylinders for the Gas 
Cylinders Committee of the Department of Scientific 
and Industrial Research, tests of magnetos in connection 
with fire prevention on aircraft, tests of worm gears and 
lubricants on the Lanchester worm gear testing machine, 
and other work. A machine was constructed for the 
measurement of the efficiency of power transmission 
through spur, bevel and chain gears. Assistance was 
given to the Royal Agricultural Society in the trials at 
Lincoln, in September, of farm tractors and tractor 

loughs, and apparatus for recording the draw-bar pull 
tween tractor and plough, speed, and distance travelled 


purchase rights may have been acquired by the joint 
authority, two; and railway companies and large 
users of electricity, three. In addition, each autho- 
rised undertaker entering into an agreement for a 


guarantee the interest on that amount, is given one 
representative with one vote for every £100,000. It 
was explained that there are forty-four authorised | 
distributors in the area, so that it is possible for the | 
joint electricity authority to consist of fifty-five | under ploughing conditions was designed and constructed 
members, with a chairman and _ vice-chairman | in the en he ws — en trials under the 
appointed from outside. | supervision of a member of the staff. ’ 
: : In the De ment of Metallurgy and Metallurgical 
a db oar o thie procectings hed reached Chemistry, Seawe amount of ok of a fundamental 
when the inquiry was adjourned on Friday, June character was done in connection with light alloys, 
24th, until Tuesday, June 28th. especially that directed to the study of the constitution 
of ternary systems containing aluminium, and the attempt 
to obtain a theoretical explanation of the special mechanical 
behaviour and of the microstructure exhibited by these 
alloys. The phenomena of “ season cracking’’ were 
further investigated. A paper was submitted to the 
Aeronautical Research Committee on rivets for aluminium 
alloys. The work on the constitution and physical pro- 
perties of the alloys of zinc containing m: te amounts 
of copper and aluminium was completed. Researches 
relating to iron and steel have been in progress, including 


Tx waste going on in the working of the Transvaal and | 
northern Natal fields is pointed out in a report of the South | 
African Department of Mines and Industries. There are | 
several seams of coal in close proximity with a shallow | 
parting, and in the ter portion of the areas the lowest | 
seam has the higher calorific value. The result is that for 
every ton of coal obtained one or two tons of nearly equally | teel | 1 pro 
good coal are being lost and will never be mined in future | a study of the constitution and equilibrium of 
owing to the crushed state of the ground. According to the iron nickel alloys free from carbon. Considerable 
the Inspector’s reports over 60 per cent. of the coalfield is | progress was made with the preparation of analytically 
being sacrificed in some areas. | standardised steel samples, in conjunction with a Research 








Committee of the Iron and Steel Institute. A large amount 
of work was done in the investigation of causes of failure 
and of difficulties arising in the industrial applications 
of metals. 

The Aeronautics Department carried out, as usual, a 
large programme of work, under the guidance of the 
Advisory Committee for Aeronautics. This work included 
a number of investigations of special interest—tests of 
complete models of aeroplanes, with a view to examination 
inte their stability characteristics; a very complete 
research on air screws, including the measurement of 
the pressure distribution over the entire surface of a 
rotating air screw blade under different working con- 
ditions ; a long series of experiments on airships, both 
on models in the Laboratory and in the air on the full 
scale, to determine the head resistance and to obtain data 
relating to stability and control ; a research on ailerons ; 
and experiments on aeroplane carrier ships, involving 
measurements of air flow on the ship and observations 
of the landing of aeroplanes on the deck, in addition to 
the model experiments at the Laboratory. Mention may 
also be made of the method devised by Dr. Stanton for 
determining the thrust of an air screw from observations 
of the total pressure head in advance of and behind the 
serew, and of his investigation into the nature of the flow 
near a solid boundary of a ftuid in turbulent motion. 

The demands from shipbuilding firms for tests of mer- 
cantile forms in the Tank were very numerous during 
the past year, and this fact rendered progress with the 
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and, in addition, to improve buffer arrangements, is | 
fitting all the new passenger stock with shock-absorbing | 
corrugated fenders. 

The fenders referred to by Colonel Pringle are illus- 
trated herewith. The ordinary buffer, it will be seen, is | 
retained. The head is elliptical, lft. 8}in. wide by 12}in. | 
deep, and the face is lft. 10in. from the face of the head- | 
stock. The rod has a total length of 4ft. ljin. At the) 
outer end, for a length of 2ft. 4}in., it is 3in. square, and 
at the inner end, for a length of lft. 9jin., carrying the | 
springs, it is ljin. in diameter. Outside the ordinary | 
buffer is a supplementary reserve buffer A, see Fig. | | 
below. Itis lft. 5}in. long by 4jin. square. Its springs are | 
carried in a frame attached to the tock and the buffer 
ci . This frame is 12in. wide and the ings occupy 
a depth of 3fin. The ordinary buffer has ten noer india- | 
rubber springs, with a range of 7}in. and a working stroke 
of 4jin. The reserve buffer has two Spencer concertric 
steel springs, with lin. stroke, making 5jin. in all. The 
resistance bolts of the former are jin. diameter, turned 
down for a short length to }in. diameter. The resistance 
bolts holding the frame for the springs of the reserve 
buffer are 1 }in. diameter, turned down for a short distance 
to jin. diameter. The ordinary buffers take any ordinary 
shock, and are capable of resisting a pressure of 5 tons. | 
After the head is driven in 4}in., the pressure takes effect 
on the reserve buffer. This buffer is capable of withstand- 
ing a shock of 15 tons, so that the combined buffer can 
j Withstand 20 tons, or 40 tons for the pair of buffers at 
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equipped with the anti-telescoping device and armoured 
ends, and all new and rebuilt coaches are to be similarly 
treated. 

In expressing our thanks to Mr. J. G. Robinson, the 
Great Central chief mechanical engineer, for the loan of 
the drawings from which we have been able to compile 
the foregoing details and for the photographs from which 
our engravings have been prepared, we would add that 
the licensee for the inventions we have described is the 
Metropolitan iage, Wagon and Finance Company, 
Limited, of Saltley, Birmingham. 


INDUSTRIAL ALCOHOL FROM RICE STRAW. 


In 1918-19, when free from war work and able to resume 
work on the alcohol problém, the idea of employing rice 
straw for making alcohol was firstpro to me, said 
Sir Charles H. Bedford in a paper recently read at the 
Royal Society of Arts, by Mr. Arthur Rogers, C.B.E., and 
we agreed jointly to patent a process for the purpose. I 
was entrusted by Mr. Rogers with all further work in the 
matter, he resting content with the imitiatory proposal 
of rice straw as a raw material. I then proceeded to 
consider the most likely sphere for operations, and decided 
on Burma on account of the fact that rice (an annual crop 
covering a large acreage) is the staple commodity there, 


FIGS. 1 AND 2—THE ROBINSON ANTI-COLLISION BUFFERS AND CORRUGATED SHOCK-ABSORBING FENDERS APPLIED TO G.C.R. COACHES 


various interesting investigations im hand difficult. 
Important work was done in the experiments on seaplane 
floats and flying boat hulls, notably in the measurements 
of pressure distribution over the hull on the full scale 
machine. The examination and analysis of existing data 
relating to skin friction of ships were completed. Apparatus 
was. constructed for experiments on the steering and 
manceuvring of ships. Work was begun on the effect of 
rough water on ship resistance. Researches relating to 
interaction between passing ships, and to the working of 
screws behind models were commenced, but, for the 
reason above stated, the advance made was small. In 
accordance with recommendations made by the Tank 
Advisory Committee, arrangements are being made to 
utilise the Tank more fully, if possible, by working one and 
a half or two shifts per day. It is hoped in this way to 
gain time for an increase in the research work. e 
equipment of the small tank will also be completed, and 
it is proposed to use it for special researches. 





Anti-Telescoping Devices for 
Railway Carriages. 


A STATEMENT of great importance was made by Colonel 
Pringle in his recent report on the Abermule railway 
accident. He observed that the serious character and 
length of the casualty list in railway accidents, particu- 
larly in connection with collisions, depended largely upon 
whether and to what extent telescoping of the carriages 
took place. In the accident under review, the number of 
lives lost—-seventeen—would have been reduced by more 
than one-half if the rear end of the third vebicle of the 
express had not mounted the front end of the fourth 
vehicle, resulting in the complete telescoping of the latter 
vehicle. Whenever this over-riding of the underframes 
takes place, the line of least resistance is that offered by 
the light bodywork of the coach. Shearing of the wooden 
uprights, which support the roof of the coach by the 
shallow steel headstock takes place, and the crumpling up 
of the partition work of the coach is certain to follow. 

Colonel Pringle referred to the serious results caused by 
telescoping in the Willesden and Hawes Junction collisions 
of December, 1910, and in that at Coke Ovens, Ponty- 
pridd, the following month, and said that in the reports 
thereon it was suggested that action might be taken to 
reduce the danger in the following directions :—(a) 
Uniformity of type and weight of rolling stock; (b) im- 
provement in buffering with a view to the better absorp- 
tion of shock effects and the counteracting of the tendency 
of vehicles to lift under pressure ; (c) deepening of the head- 
stock by an addition to the steel frame ; (d) the adoption of 
anti-climbing devices to prevent vertical movement between 
coaches. As a sequel to these accidents some action has 
been taken by individual companies during recent 
in the second-named direction, but, says Colonel Pringle, 
the Great Central Railway Company has gone further, 


each end of a coach. Actually, each combined buffer 
will absorb about 35 tons, or a total of 70 tons. 

In the second view the ordinary buffers are seen com- 
pressed and the normal working load absorbed. When, 
however, the pressure is abnormal, the reserve buffers are 
also compressed. Should the shock come from a collision 
or from a train running at speed into buffer stops and the | 
shock to be absorbed be 50 tons or over, the resistance 
bolts, by reason of their partially reduced diameters, would 
break. By that time the shock-absorbing fenders B C 
would have engaged, and the result would be that the 
tendency for the ends of the two coaches concerned to 
rise vertically would be overcome, and their alignment 
laterally would be preserved. The fenders measure 
2ft. Gin. by lft. 3in., and project l4in. The left-hand 
fender C has three corrugations, and the right-hand B 
has four. By these means two of the suggestions made in 
previous accident reports are met, namely :—-(b) Improve- 
ment in buffering, with a view to the better absorp- 
tion of shock effects and the counteracting of the tendency 
of vehicles to lift under pressure, and (d) the adoption of 
anti-climbing devices to prevent vertical movement 
between coaches. In addition, the carriages have been 
given armoured ends and reinforced bodies. 

Around the end—the two sides and roof—of each coach 
is an angle section bar, 4in. by 4in. by jin., securely bolted 
to the underframing and to the wood framing. For corridor 
stock there is, on either side of the gangway, a stanchion D 
of 4in. by fin. T steel, secured at the bottom to the head- 
stock, and at the top to the angle section just referred to. 
The whole of the end is, further, covered by jin. plate. 
Along each side of the coach and above the cantrail is 
another angle section bar, 4in. by 3in. by }in., to which 
the roof sticks, of 2in. by jin. by }in. channel section, are 
attached. At the partitions these longitudinal angle 
section bars are joined to horizontal bands of 3}in. by 
3/,4in., to prevent the cantrails bulging outwards under 
severe impact. The horizontal bands are joined to the 
roof sticks by 2in. by jin. by }in. channel steel: The 
bands, further, have diagonal straps, 3}in. by 3/,,in., 
to join them to the sole bar, Lastly, diagonal tie rods 
are provided from the angle made by the door pillar and 
the bottom rail to the sole-bar, with the object of 
strengthening the framing under the large side lights. 

It will thus be seen that in cases of violent collision, the 
general alignment of the vehicles would be preserved for a 
much longer time by means of the unusual buffer and fender 
stroke than is ordinarily possible when once the usual 
convex-faced buffers have been driven into excessively 
forcible contact. Moreover, the arrangement provides 
means for the dissipation of much otherwise possibly 
destructive energy, and eliminates possible bad effects 
arising from the recoil of the buffing springs. 

Another attractive feature of the details is that they 
render less necessary the provision of the all-steel coach. 
For electrically operated railways, the steel vehicle may 
be justified, but for steam working its introduction would 
make travelling less comfortable. For that reason, the 
retention of the wooden coach with a steel underframe, 
which is made possible by these improvements, jis‘ wel- 
comed. Forty-two coaches on the Great Central are 








and that the rice is grown chiefly in an immense deltaic 


| region freely intersected with tidal waterways, furnishing 


the cheapest form of transpert for bringing the raw 
materials to the distillery and for removing the finished 
roducts to convenient marketing centres or ocean 

e next step was to secure the necessary financial support 
to complete manufacturing scale experiments on the 
spot, so as to prove beyond all reasonable doubt that rice 
straw was a practical commercial source of alcohol. I 
was fortunate enough to secure the support of the Burmah 
Oil Company for this, purpose. My next step was to 
erect a distillery and the requisite laboratory and other 
adjuncts at their refineries at Rangoon, and the necessary 
experimental work has been carried out in England, and 
there, and is still in progress, but should now shortly be 
far enough on for initial requirements. For obvious 
reasons it is impossible to enter into details as regards the 
commercial side of the scheme, but what has been stated 
above constitutes no indiscretion, and is merely knowledge 
common to all interested in the matter here and in 
Rangoon, and which has even appeared in the Press of 
various countries. 

The raw materials to be used are not confined to rice 
straw, but several others—obtainable locally and at various 
times of year in the requisite amounts—will also be used 
so as to keep the plant operating throughout the year. 
It may now be said with safety that the result is satis- 
factory, and it is also the considered opinion of the various 
leading commercial and technical experts in England and 
France with whom I have been in touch, and that there is 
no doubt that alcohol can be made from rice straw on 
commercial lines under the conditions employed. There 
are special features in this scheme which allow of the 
production of very valuable by-products—hitherto unused 
—which will very materially reduce the cost of the pro- 
duction of alcohol. The method of manufacture has been 
simplified, in the course of our work, so as to give a low 
cost of production. Costs of raw material, fuel, fresh water 
supply, labour and transport difficulties have been placed 
on a satisfactory basis. The matter has not yet been 
placed officially before the Burmah Oil Company’s board 
pending certain further requirements, but I hope shortly 
to do so. I have now said as much as T can without in- 
discretion. The fact is that such a scheme as this is only 
possible to a big capitalised concern, as paper and aleohol 
must be worked simultaneously, on a sufficiently large 
seale, and there is (so far as I am able to judge at first 
hand) no room for more than one such venture of the 
requisite size for practical success in Burma, owing to very 
special conditions of limitation of supply and transport 
of the raw materials there, and other considerations. 


ATTENTION may be drawn to the fact that whilst 
Sec. 5 of the Regulation of Railways Act, 1873, which 
appointed the Railway and Canal Commissioners, stipu- 
lated that they were not to be interested in railway or 
canal stock, the Railways Bill now before Parliament lays 


| no such restriction on the proposed Railways Amalgama- 


tion Tribunal or the proposed Railway Rates Tribunal. 
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A Seven-D 


Engineers’ Wages. 


Tue threatened engineers’ strike has been averted. 
[he ballot on engineering wages reduction which 
as been taken at the different centres of the engi- 
ering trades was against acceptance of the em- 
ployers’ terms. In some districts, indeed, the men 
idopted a somewhat truculent attitude and talked 
about @ general strike. It seems a pity in the 
‘ireumstances that the union executive ordered the 
ballot to be taken instead of using its own authority. 
Many of the moderate men abstained from voting. 
The men’s representatives were, however, very 
anxious to avoid a strike, realising that the future 
of thé engineering industries would be most gravely 
jeopardised by anything of that nature. The outlook 
is dark enough without the added gloom which 
would result from a strike in engineering. The 
latest development is an agreement reached in the 
small hours of Thursday, to accept on the instalment 
plan the proposed reductions of 6s. per week for time 
workers and 7} per cent. for piece-rate workers, and 
to leave the question of withdrawing the Ministry 
of Munitions bonuses’to be discussed afresh in the 
light of future trade developments, The men’s 
representatives who have had to endeavour to 
placate a strong extremist element in the ranks of 
the engineers, and who were naturally influeneed in 
their action by the adverse vote, are, with the em- 
ployers’ representatives, to be congratulated on the 
avoidance of a split. The decision to resume negotia- 
tions when the result of the ballot became known was 
a wise One, as the result has proved, and it is hoped 
that as in the case of the miners’ dispute, terms have 
been arranged which will ensure at least a temporary 
respite from the dislocating influence of trade disputes. 


Mr. W. J. Luke Retires. 


THE announcement was made by Lord Aberconway 
at the annual meeting of John Brown and Co., 
Limited, on Tuesday, that Mr. W. J. Luke, the 
shipyard manager at Clydebank, is retiring. It 
was an open secret that Mr. Luke was to re- 
linquish an appointment he has held for a long 
period, but it is good news that his services 
are to be retained by John Brown and Co. in an 
advisory capacity. During Mr. Luke’s tenure of 
office some famous vessel have been built at Clyde- 
bank, including the Lusitania and the Aquitania, and 
the yard has, under his management, worthily main- 
tained iis high prestige. At the gatherings of the 
Institution of Naval Architects Mr. Luke has been a 
regular attendant. He is a member of the Council of 
the Institution and has made some noteworthy con- 
tributions to its transactions, as well as taking a regu- 
lar part in debates on the practical and scientific 
aspects of shipbuilding. 


Important Contract Goes Abroad. 


THE inability of the British steel trade to face 
foreign competition has been demonstrated afresh 
by the failure of two well-known Scottish firms to 
secure a contract for axles from one of the Indian 
State Railways. The tender which was put in by the 
American firm with whom the order has been placed 
is understood to have been 30 per cent. below that of 
the Scottish firms, although the latter had scaled 
down their contract price to the lowest limit, and had 
taken into account in framing a price the effect of 
wages reductions and a fall in the price of coal and 
other raw materials. It is added that this is the first 
occasion on which orders from the same source have 
been placed outside the United Kingdom. 


A. Vepigi-dlt Mcsterch: 


THE little vessel, the Quest, of some 200 tons net> 
which is to sail in August under the command of Sir 
Ernest Shackleton, will underteke scientific research 
among the lesser-known i of the Atlantic and 
Pacific Oceans and the unc seas of the Southern 
Polar regions. A full hydrographical survey is to be 
made and the equipment of the vessel includes a 
specially constructed seaplane. It is hoped that the 
result of this voyage of exploration and discovery 
may be to clear up the many doubts which have 
arisen about certain portions of the Antarctic regions, 
and it is understood that a special search will be made 
for the islands of Tuanati and Dougherty. The latter 
might, it is thought, prove a useful site for a wireless 
station to bridge the gap betweer New Zealand and 
South America. ‘ 


Scientists and Key Industries Bill. 


A maniresto has been issued through the Free 
Trade Union by a number of scientists, who state thet 
they. are interested in promoting chemical and 
physical research and scientific inquiry against the 
restrictions on free imports which are embodied in the 
Safeguarding of Industries Bill. The argument used 
is that the policy of excluding foreign products while 
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aiming at the encouragement of British manufactures 
would in practice fail to achieve its object. Legisla- 
tion of this character would, it is suggested, have the 
effect of raising the price of all such requirements 
and destroying the stimulus of foreign competitioa 
towards improvements in British articles. This policy 
would ultimately hinder the advance of scientific 
knowledge in this country, and place us at a disad- 
vantage with Germany, whose leading position in 
scientific research would be made unassailable. To 
exclude the German manufactures would, therefore, 
be to put @ check on all research work, and do so at a 
time when such investigations are urgently needed 
after five years of waste and inter on of study. 
But further, in the interests of a high standard of 
scientific uction British manufaeturers should 
not be to “ ” themselves from 
foreign competition, but should turn their attention 
far more closely than in thé past to the needs of 
British research work. 


Retirement of Mr. Milton. 


GENUINE regret has been evoked by the announce- 
ment of the impending retirement of Mr. J. T. Milton, 
the chief engineer surveyor to Lloyd’ 
Shipping, who has held this posi for the past thirty - 
one yeers. Mr. Milton’s tenure of office has, of course, 
covered @ period of rapid advenee in the science and. 
practice of marine engineering. Among these may be 
noted the use of basic steel, the of 
higher tension steel for boilers, the i 
quedruple-expansion engines, the application of the 
marine steam turbine, first with direct drive and after- 
wards with reduction gear, the use of water-tube 
boilers, the introduction of Diesel and. other _ oil 
engines, and the use of oil fuel. Mr. Milton has, of 
course, been closely associated with all these develop- 
ments, end the rules of Lloyd’s Register have been 
kept abreast of the developments which have occurred. 
Apart from his connection with Lloyd’s Register, Mr. 
Milton’s eminence as a marine engineer has been 
recognised. by the profession in general, and he has 
from time to time served on various , committees 
which have been appointed by the Government to deal 
with technical problems. It is a pleasing coincidence 
that the announcement of Mr, Milton’s retirement from 
active work should be concurrent with the presenta- 
tion to him at Durham University of the honorary 
degree of Doctor of Science. He will be succeeded in 
the position of chief engineer to Lloyd’s Register by 
Mr. H. Ruck-Keene, who has been his immediate 
assistant for some years. 


Wireless Control of Battleships. 


EXPERIMENTs with the American battleship Iowa, 
which have been carried out this week, include the 
manoeuvring and control by wireless methods of the 
ship itself, as well as a study of the effect of aircraft 
attack. The Iowa was anchored off the Virginia 
Capes and directed towards the shore by wireless, and 
during the passage the ship was ettacked by bombs 
dropped from aircraft. To avoid the possibility of 
danger to shipping arising from the failure of wireless 
control of the battleship’s movements, the installation 
employed was designed to ensure that, if that hap- 
pened, the engines of jhe ship would be brought to a 
standstill. In that event a crew would have to be put 
on board, No details of the tests are yet available. 


Honour for Sir Richard Glazebrook. 


A FEATURE of the visit paid on Thursday to the 
National Physical Laboratory was the presentation 
to the Laboratory of a bas-relief of the late Director 
of the Laboratory, Sir Richard Glazebrook. The 
bas-relief, which is the work of Mr. J. Cluysenaar, the 
Belgian artist, has been subseribed for by past and 
present members of the General Board and Executive 
of the Leboratory and some personal friends of Sir 
Richard. The presentation was made by Sir Joseph 
Thomson and was acknowledged on behalf of the 
Laboratory by Professor C. 8. Sherrington, President 
of the Royal Society and Chairman of the General 
Board of the Laboratory. The bas-relief has been 
placed in the hall of the Administration Buildings. 


Coastwise Traffic and Railway. Rates. 


Ay important branch of the transport system— 
that of carriage by coastwise services—is, owing to 
the low exceptional rates quoted by railway com- 
panies for port-to-port traffic, threatened with 
extinction. The Rates Advisory Committee, which 
has had this subject under review, has made a special 
report, which was issued as a White Paper on Wed- 
nesday. It is pointed out that the true remedy is a 


reduction of the costs of carriage by sea, and par- 
ticularly of terminal charges. This is a problem which 
presents great difficulties. The falling off in trade 





has made it necessary for ports, docks and harbours 


ay Journal. 


collection and delivery by road transport are out of 
all proportion to the pre-war charges. It is these 
swollen costs which are killing coast wise shipping, and 
in the interests of all concerned,economy in expendi- 
ture is essential, even if it has to be effected by reduc- 
tions in wages.¥ An alternative suggestion advanced 
in the report, which ought to make a general appeal, 
is that the reduction of operating costs should be 
brought about by more work being done for the same 
wage. The Committee does not, however, place much 
hope on this remedy for the existing evils, and the 
immediate course suggested is an increase in the 
exceptional rates of railway co ies which compete 
with water transport. The di y is to identify 
these rates among millions of others. 
American Locomotive Industry. 
Reports from the other side suggest that, not wit h- 
standing the successful bid of American engineering 
firms for contracts for railway material in com- 
petition with British companies, this branch of the 
American engineering industry is far from enjoying 
active conditions. It is stated that big concerns, like 
the Baldwin, Pullman, American Locomotive, and 
i Car and F: , are short of work. This 
partly explains the keenness of the competition for 
railway orders, and the struggle for new business is 
likely to grow less intense. Those engaged in 
branch of the British engineering trades are, of 
aware of the situation, and it is referred to 
owing to the light it throws on the general 
ion, and the interest it possesses for a far larger 
i t that immediately concerned. 


ge 


Origin of John Fritz Medal. 


TxeE chain of events which led up to the establish- 
ment of the John Fritz Medal may be familiar to 
many, but is certainly not. known to all engineers. 
The distinction of which Sir Robert Hadfield is the 
latest. recipient, was founded in the year 1902. A 
number of the friends of Johan Fritz, on the occasion 
of his eightieth birthday, decided to mark the event 
by raising a fund te be used in creating each year a 
John Fritz Medal for scientific and industrial achieve- 
ment in any field of pure or applied science. The 
idea was received with acclaim, and the fund necessary 
was raised in a very short time. The names of sub- 
seribers to the fuad are on record in an album, which 
the executors of Mr, Fritz have turned over to the 
American Society of Mechanical Engineers for safe- 
keeping. A committee was appointed, consisting of 
representatives from the American Society of Civil 
Engineers, American Institute of Mining Engineers, 
American Society of Mechanical Engineers, and 
American Institute of Electrical Engineers. This 
committee secured an appropriate design of a medal 
by Mr. Victor D. Brenner, aad the first impression 
from the artist’s design was cast and given to Mr. 
Fritz himself. It has been awarded since to such men 
as Kelvin, Alexander Graham Bell, Edison, George 
Westinghouse, Sir William White, General George 
Goethals, Orville Wright, Charles T. Porter, Elihu 
Thomson, and others who form a notable company 
indeed. 


Universities of the Empire. 


THe reception at University College by the Vice- 
chancellor of the University of London yesterday of 
the delegates and members of the Congress of the 
Universities of the Empire marked the opening of 
an important Congress. A cordial welcome was 
accorded to visiting delegates, and, as the first func- 
tion in- the interesting programme which has been 
drawn .up, an inspection of the laboratories and 
libraries of the College: was made. The occasion was 
marked by one of those informal discussions which 
are the most valuable part ofthese meetings. A 
large party was afterwards entertained at luncheon. 
The Congress made an auspicious beginning. 


German Shipbuilding. 


Reports just to hand from Germany indicate a 
marked revival in the shipbuilding industry. It is 
true that the obligation to build 200,000 tons a year 
for Allied Powers, as laid down in the Peace Treaty, 
is a handicap, but in view of the plethora of shipping, 
it is becoming a question whether the Allies will wish 
to insist on the fulfilment of this obligation. The 
total capital now invested in twenty-six of the prin- 
cipal shipbuilding companies is, according to a return 
published in Schiffahrt-Zeitung, 230,000,000 marks, 
loan and mortgages total 61,000,000 marks, and 
reserve funds 52,000,000 marks. The process of 
amalgamation with the shipyards and the steel trades 
is not yet concluded, and this policy is regarded as 
opening up a prospect of simplifying, cheapening and 
hastening the system of series building which German 
shipyards have adopted for practical, as well as 





to demand increased rates, and the expenses of 


economical reasons. 


The Royal Show at Derby. 


No. IL. 


For the fourth time in its career, the annual Show 
of the Royal Agricultural Society of England is being 
held this week at Derby. The first Show was in 
1843, only five years after the foundation of the 
Society. Like its predecessors, the 1843 ‘Show re- 
sulted in a financial loss to the promoters of over 
£3000. The second Derby Show was in 1881, and 
resulted in a profit of over £4000; while the third 
venture also left a surplus of over £2000 after defray- 
ing expenses. Up to the present, Derby and New- 
castle are the only two towns which have been 
patronised by the Royal Agricultural Society four 


FIG. 1—TUKE AND BELL EITHER-SIDE 


times. Apart from the five exhibitions which were 
held in the neighbourhood of London—three of which 
were disastrous failures—forty-one different pre- 
vincial centres have now been visited by this annual 
exhibition. The Show at Darlington last year re- 
sulted in a very heavy loss, but the 1919 Show at 
Cardiffi—the first for several years owing to the war 
—resulted in a profit of over £12,000. 

This year the site of the Show is Osmaston Park, 
a very suitable venu lent by the Midland Railway 
Company, by which, in spite of the difficulties of the 
coal strike, it has been well served, and it is really 
remarkable that such a vast display of machinery 
and live stock could have been brought together in 
these distressful times. It is claimed that the entries 
of livestock and machinery are the most numerous 


| of prime mover being almost innumerable. 
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and intensify cultivation. In this connection, the 
internal*combustion engine is playing a more pro- 
minent part than ever, the applications of this: class 
>| 

A conspicuous feature of this year’s show is the 
extraordinary number of exhibits of appliances for 
use in connection with road-making and road main- 
tenance. Tuke and }Bell, Limited, Lichfield, Staffs, 
have several important exhibits of this description. 
One such is a trailer wagon with Constable’s patented 
tipping gear, which allows the load of 5 tons to be 
discharged on either side with the labour of one 
man in 30 see. This wagon is illustrated in Fig. 1. 
The body of the vehicle is mounted on anti-friction 
rollers supported on the underframe, which also 
earries the gear-case. The latter contains a hori- 


TIPPING TRAILER 


zontal quick-pitch screw on which e tipping nut 
traverses. This tipping nut is connected to two other 
nuts which traverse with it along the screw and carry 
levers connected to ths body. These details are so 


| arranged that by turning the winding handle the 


three nuts traverse the body across the underframe 
until the point of balance of the load is reached, when 
the leading nut becomes stationary, the centre and 
rear nuts continuing to move along the screw and 
so tipping the body over to an angle of 45 deg. The 
mechanism is so arranged that the load can be tipped 
to either side at will. This trailer is also fitted with 
a patented automatic door, which is claimed to be 
quicker and simpler in action than the hinged door 
usually fitted on tipping vehicles. A further advan- 
tage urged in favour of this door is that it has no top 
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6in., developing 15 brake horse-power on paraffin 
and 18 brake horse-power on petrol at about 1000 
revolutions per minute. This engine is coupled to a 
dynamo giving @ normal output of 8 kilowatts and 
maximum output of 9 kilowatts. The base plate is 
of cast iron with an oil-retaining rim. The engine 
has been specially designed for stationary purposes, 
and has large bearings, crank shaft and cam shaft, 


| together with a substantially designed crank case. 


Ignition is effected by means of a high-tension mag- 
neto with adjustable timing. A paraffin vaporiser 
is fitted, which is stated also to be suitable for petrol 
or benzine. The governor is of the centrifugal type, 
and maintains a steady speed, the variation of which is 
said not to exceed 5 per cent. Water circulation is 
by means of a rotary pump, and the lubrication by 
pump and sight feed. The cams and tappets of the 
valve gear are specially designed for quiet running, 
Starting is effected by using petrol until the vaporiser 
is hot, then the petrol may be turned off and the 
engine run on paraffin. The engine may, however, 
be started on paraffin if the vaporiser is first heated 
by a blow lamp. A starting handle is permanently 
fitted to the engine, and half compression gear is used 
for easy starting. 

The Bull self-contained lighting set—Fig. 3 below— 
exhibited by Agricultural and General Engineers, 
Limited, consists of a single-cylinder engine of the 
four-stroke type, having a bore and stroke of 2}in. by 
3in. It is rated for a continuous output of 2-2} 
brake horse-power. The cylinder embodies a special 
form of combustion chamber. The water jacket is 
readily accessible by merely removing the cover, and 
can be cleaned, it is claimed, without difficulty. 
The piston is of east iron with two rings. The con- 
necting-rod carries a large roller bearing for the 
crank pin. The crank shaft is a solid drop forging 
with balance weights, and runs on two ball bearings. 
The valve gear has cams solid with the shaft, aud is 
driven by spiral gearing from the crank shaft. The 
crank case is fitted with a large door through which the 
crank shaft and bearings can be withdrawn without 
the removal of other parts. The fly-wheel and belt 
pulley for driving machinery are keyed to the crank 
shaft. A flexible coupling is provided between the 
engine and dynamo, and consists of rows of “‘ Ferodo ’ 
rings carried on bolts secured to the dynamo coupling 
and fitting into corresponding holes on the engine 
fily-wheel. A Brown and Barlow carburetter is fitted. 
The fuel tank has a capacity of } gals., and is capable 
of running the plant on full load for approximately 
five hours. The ignition is by C.A.V. magneto. A 
governor which is carried on the cam shaft maintains 
constant speed under all conditions of load. The 
lubrication is automatic and of the splash type. The 
base-plate consists of a heavy rigid casting designed 
to accommodate the combined set. The engine is 
coupled to a 1l-kilowatt dynamo, with the switch- 
board carried on brackets bolted to the dynamo 
easing. The dynamo is shunt wound, the frame being 
of forged steel with detachable steel pole pieces fitted 
with laminated tips. The armature is built up of 
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FIG. 2—THORNYCROFT 


the Society has ever had. On some 500 implement 
stands there are 4639 exhibits, 64 of which are eatered 
as new implements for farm and estate work for 
competition for the Society’s Silver Medals. The 
entries of livestock number 3613,s compared with 
3463 at Darlington last year and 3394 at Shrewsbury 
in 1914. There are 14,000ft. of shedding and several 
acres of “‘open space”’ exhibits. Apart from the 
Silver Medals, the Society this year offers no other 
inducements in the way of competitions for makers 
of machinery beyond the publicity which the great 
national Show affords. 

Like all other industries, that of farming is at 
present suffering from the burden of increasing cost 
and reduced hours of labour, and farmers are resorting 
more and more to mechanical appliances to improve 


COMBINED OIL ENGINE AND DYNAMO 


rail to interfere with the loading of bulky materials. 

The same firm also exhibits a road-gritting machine 
for treating slippery roads.y%}This machine is built 
for mechanical traction, and has a working speed of 
4 to 8 miles per hour. It has a capacity of 2 tons of 
grit, which can be distributed to any desired thick- 
ness and width from 6ft. to 20ft. The machine is 
stated to work equally satisfactorily with either wet 
or dry grit, and obviates hand labour. A travelling 
conveyor delivers the grit on to a revolving distri- 
butor, which passes the grit on to the road under the 
control of shutters. 

JohnjI. Thornycroft and Co., Limited, exhibit a 


| self-contained plant—shown in Fig. 2—for power 


or lighting. It consists of @ vertical twin-cylinder 
paraffin engine having a bore and stroke of 4}in. by 


FIG, 3— BULL 


SELF-CONTAINED LIGHTING SET 


laminated iron plates and insulation material, and the 
| terminals are situated in a cast iron box with cover 
| attached to the top of the frame. On the switch- 
board is a hand-operated starter arranged to short- 
circuit the magneto when in the off position, A 
| small catch is provided, which is capable of holding 
|the starting handle in an intermediate. position to 
| allow for hand starting the engine should that at any 
time be necessary. As the handle is moved across the 
| quadrant the battery drives the dynamo as & motor, 
|and as soon as the engine attains speed, current is 
| generated which either passes to the battery or to the 
|mains. Suitsble contacts are arranged to alter the 
number of cells to give a reasonably constant voltage 
| on the lights while charging. The handle is held in 
the charging position by a magnet so long 4s is re- 
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quired, or until the battery is fully charged. Ia the 
event of the fuel supply being cut off, the starter will 
mmediately return to the off position and the whole 
et will be shut down automatically. From the fore- 
going description it will be gathered that the arrange- 
ment provides self-starting by moving over a lever 
and automatic stopping in case of lack of fuel or other 
cause. An alternative type of switchboard provides 
elf-starting, automatic control of running periods, 
varning of the appreaching exhaustion of the bat- 
eries, and practicalty constant lighting effect. The 
et is wonderfully compact, being 2ft. 10in. long over- 
ll, 16}in. wide, and 2ft. 5}in. high, exclusive of the 
battery. 

On the Vickers-Petters stand a special feature is 





FIG. 4—-VICKERS-PETTERS 22'-B.H.P) OIL ENGINE 


made of vertical two-stroke solid injection valveless 
engines for working on crude and residual oils or 
refined petroleum. The following sizes of engine are 
shown :—16 brake horse-power at 350 revolutions 
per minute industria! type, fitted with single fly-wheel, 
driving pulley and outer bearing; 40 brake horse- 
power at per minute, two-cylinder. 
direct-reversing marine type ; 22} brake horse-power 
at 375 revolutions per minute industrial type, fitted 
with evingle fly-wheel, driving pulley and electric 
starter for instantaneous starting from cold. This 
engine is also fitted with a new single-feed lubricator, 


375 revolutions 





FIG. 6—THE 


SEED DRILL 


“SOW-WELL” 
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in advance of the normal injection, the early ignition 
of which ensures the ignition of the main supply. The 
secondary injection enables the engine to run satis- 
factorily for long periods at light load. The clearance 
in the crank chamber is reduced so as to obtain a 
higher pressure than usual, namely, about 5.5 Ib. 
per square inch, which improves the scavenging. The 
leakage of air past the crank shaft is prevented by 
means of a leather packing so arranged that the main 
bearings can be withdrawn and the packing inspected 
without lifting the top of the engine. The cylinder, 
the gudgeon pin and the connecting-rod big end are 
lubricated by a special single-feed ‘lubricator. .To 


ensure the proper distribution of the oil, it is injected 
into the hollow gudgeon pin in the form of spray 


about sixteen smal! plates. 
tracted or expanded, as 
movement. 

The Finney pump—electrically driven—exhibited 
by the Agricultura! and Genera! Engineering Com- 
pany. Limited, is illustrated in Fig. 5 below. The 
pump is of the reciprocating piston type, and is 
double-acting The main boy of the pump, including 
| the cylinder and also the piston, is made of cast iron. 
| The piston is of the solid block type, and is packed 
| with two hard bronze rings. The four valves are of 
gun-meta! faced with leather. Each pair of valves 
is enclosed in a chamber which has a cover secured 
by one central bolt only. It is therefore quite an 
easy matter, whenever the necessity arises, to remove 


These plates can be con- 
desired, by an exeéntric 














produced by air being pumped in together with the 
It is thence distributed by holes and grooves to 
the parts requiring lubrication. The distribution thus 
obtained permits, it is claimed, a considerably reduced 
consumption of oi]. Tests recently carried out on this 
engine by Captain Sankey with oil of a calorific 
value of 18,233 B.Th.U. per pound and a specific 
gravity of 0.891 at 60 deg. Fah., showed a consump- 
tion of 0.49 pint per brake horse-power-hour at full 
load, 0.57 pint at three-quarter !oad, and 0.64 pint 
at half Joad. 

The Nene 


oil. 


Engineering Company, Limited, of 


FIG. 5—THE FINNEY 


ELECTRICALLY-DRIVEN PUMP 


the chamber cover and then the valves, thus per- 
mitting a thorough cleaning of the chamber if 
required. 

The suction and delivery valves and the discharge 
| orifice are all placed below the cylinder, and inter- 
posed at each end of the cylinder is an air passage or 
port connecting with the suction chambers. By 
correctly proportioning these air passages or ports in 
relation to the area of the cylinder, the liquid being 
pumped, it is claimed, is prevented from_ entering 
the cylinder. , 


This latter feature is steted to be of great im- 





FIG. 7—THE™BENTALL ENSILAGE CUTTER 


and is entered as a new implement for the Silver Medal | Peterborough, exhibits a seed drill called the ‘“ Sow , portance when corrosive liquids are being handled. 


Competition ; and 50 brake horse-power at 260 revo- 
Jutions per minute industrial type, fitted with single 
fly-wheel, driving pulley and outer bearing. As an 
example we have selected for illustration the 224 
brake horse-power hot bulb engine shown in Fig. 4. 
The feature of this engine is the electric starter com- 
prising an electric torch to replace the method of 
external heating with a blow !amp. Although the 
compression pressure does not exceed 1501!b. per 
square inch, by the aid of this torch it is claimed that 
the engine can be started from cold as effectively as 
engines employing much higher compression pressures. 
The secondary fuel feed used for light loads only 
(below half load) injects a small quantity of oil well ! 


Well,”’ which is illustrated in Fig. 6. The principal 
feature claimed for this machine is lightness combined 
with strength and adaptability to work with various 
seeds, It is stated that. any size of seed can be used 
from rape to bean seed by the movement of a lever. 
which is held in position by a small wing nut. A 
directory card is attached to the machine to give the 
users the appropriate position for numbers of different 
seeds. The gearing is arranged so that the machine 
can be drawn backward without moving any working 
parts, thereby facilitating its easy transport from | 
place to place. To make the machine adaptable to 
vatious sizes of seeds a steel drum is placed in the 
body of the machine, in the middle of which there are 





Their exclusion from the cylinder gives a much longer 
life to the pump. The great difficulty experienced 
in dealing with4{heavy bodied or semi-liquids by 
means of the ordinary piston or plunger type of pump 
—in which the liquid must enter the cylinder—is the 
trouble of expelling it again; such pumps generally 
also show a very low efficiency.. The Finney pump 
has been exhaustively tested’ by the makers, who 


' . . . 
| Claim to have demonstrated in practice that a remark- 


able increase in volumetric efficiency is obtained by it. 
It is also claimed that the mechanical efficiency, as 
compared with, say, that of a three-throw ram pump, 
also shows an increase. The makers also state that 
the Finney pump requires little more than half the 
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housing space of any other pump of equal duty. The 
principle of this pump has been incorporated into 
designs for both hand and power pumps, and a large 
variety of sizes and types is being made to meet the 
many varying needs and conditions of pumping. 

The Bentall ensilage cutter exhibited by Agricul- 
tural and General Engineers, Limited, is a combination 
of a chaff cutter and a blower elevator and is illus- 
trated in Fig.7. The blower elevator is constructed 
of a strong outer casing of steel, in which works a fan. 
The combination is new to the extent that the machine 


may be used in winter for chaff cutting and in the | 


season for ensilage cutting. The machine is capable 
of delivering the cut material to a considerable height 
and has, we believe, been tested to 60ft. The normal 
speed of the fan is 1200 revolutions per minute, and 
easy access is provided to all parts of the machine. 
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The engine_has four cylinders with a bore of 4in. and 
astroke of 54in. The valves are of the mushroom type 
| and are placed in the cylinder head, which is detach- 
| able and water cooled. The crank and connecting-rod 
| bearings are white metal lined and the crank is pro- 
vided with a ball thrust bearing. The water pump is 
of the centrifugal type and forced lubrication is 
employed. The crank case is provided with large 
inspection doors, giving access to the connecting-rod 
bearings. The ignition is by high-tension magneto. 
The gear-box gives four speeds forward and reverse. 
The change speed gate and Jever are attached directly 


by thin oil. 

The engine and gear-box together with all operat- 
ing gear wheels are carried on a sub-frame which is 
suspended from the main frame by three universal 


to the gear-box. , The lubrication of the gear-box is | 
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| of fuel to the plant, say, every three or four hours 
and the occasional lubrication of the engine, no further 
| attention should be required. The makers claim that 
this plant will operate on either anthracite, cléan gas 
coke, or charcoal with a consumption of approximately 
1} lb. of anthracite per brake horse-power. The 
generator is a small steel cylinder with a fire-brick 
lining, a grate at the bottom and a feeding hopper for 
the fuel at the top. The chief features of the engine 
ave its simplicity and silence in operation. It has two 
fly-wheels, throttle governing, and magneto ignition. 
| The crank shaft is particularly heavy and the bearings 
are ring oiled. The power cylinder has a renewable 
| liner and is supported by the main frame for the whole 
of its length. The normal running speed is 550 revo- 
lutions per minute. Messrs. Crossley Brothers also 
show gas and paraffin engines which vary in power 




















FIG. 8--BAMFORD COMBINED HAYMAKER AND THISTLE CUTTER 


The chaff cutter is fitted to cut to three lengths, 


5/,in., din., and lin., and can be fitted to cut other | 


lengths if required. It is provided with an automatic 
feed with start, stop, and reversing lever. 
Bamfords, Limited, Uttoxeter, exhibit a new imple- 
ment in the form of @ combined haymaker and thistle 
cutter, illustrated in Fig. 8. 
machine with a curved steel hood. The heads are 
rotated by an axle which revolves in bearings at the 
sides and is driven at both ends by means of gearing 
from the road wh2els. > The frame is held rigid by an 
arched steel bar, which‘also forms a support for the 
hood. A stripper bar is provided to prevent elogging 
of the tines. The machine may be easily converted 
into a thistle cutter by replacing the tines by steel 
blades. The makers claim that the machine will 


effectively destroy thistles or other coarse weeds 
without injury to growing crops. The heads are in 
a fixed position in relation to each other and allow 
the ends of th» blades to overlap at their inner ends 
without collision or clogging, whilst the absence of a 
gap between the heads prevents the missing of any 
portion of the land. Whoen the machine is turning a 
corner both heads are driven at the same speed, the 
inner wheel being temporarily out of action. Messrs. 
Bamford are also exhibiting a 24 brake horse-power 
and a 5 brake horse-power oil engine. The latter | 
model, it will be remembered, gained distinction at 
tho Royal Show last year and was awarded the | 
Society’s silver medal. 


It is a light back-action | 


FIG. 9—GUY 


joints. The back axle is of the double reduction bevel 
and spur wheel type. This vehicle has been designed 
for the use of farmers or other users in cases in which 
it is necessary for the vehicle to be capable of runnng 
on soft ground as well as on hard roads. When in 
use on hard roads it runs on solid rubber tires, but 
when in use on soft ground the rubber tires are 
allowed to sink in for a short distance, bringing 
extension sides on the steel wheels into contact with 
the ground. The wheels are capable of carrying the 
full load on soft ground and spuds are attached 
thereto to take the drive. 

«Amongst the small plants for the generation of 
electricity for farm and estate purposes was a 7 brake 
horse-power suction gas plant engine and dynamo 
exhibited by Crossley Brothers, Limited, Manchester. 


2!-TON SELF-PROPELLING FARM WAGON 


from a maximum ef 20 brake horse-power downwards. 

An exhibit of particular interest to mechanical 
engineers is a crank shaft balancing machine by 
W. and T. Avery, Limited, Birmingham—see Figs. 
10and 11. The principle upon which the machine is 
designed allows the crank shaft to swing about its 
own axis upon knife edyes, the height of the vee blocks 
being adjusted so that the crank shaft axis is co-axial 
with the knife edge line. The crank shaft aad cradle 
swing together, and as the latter is itself balanced, 
inaccuracies in the former are immediately shown 
by the displacement of the whole. In order to assist 
the operator in determining the amount of error, a 
quadrant indicator is provided to give readings in 
moments in inch-drams. The crank shafts can be 





moved in the vee blocks into different positions, two 








FIGS. 10 AND 11—AVERY CRANKSHAFT BALANCING 


The gas producer plant is of the open-hearth type 


When 


of which are sufficient to indicate the error. 


with a stepped grate which dispenses with the neces- | readings in these two positions have been taken, the 


sity for an intricate and expensive vaporiser. 


steam required for gas making is obtained by running | 
a@ small trickle of water on to the stepped grate.| very short time. 


After leaving the generator the gas passes through a | 
coke scrubber, in which it is cooled and cleaned pre- | 
viously to being admitted to the engine. 
fire has been lit in the generator slow combustion takes | 
place during the time that the chimney cock is open. | 
When it is desired to start up the engine this cock is | 


closed and the attendant draws up the fire to a state | 


The | crank shaft may be removed for correction. 


When the | 


The 
taking of the readings occupies, it is claimed, only a 
The hardened steel knife edge 
bearings are mounted upon a cast iron base, provided 
with levelling feet. The base may therefore be 
levelled correctly to the spirit levels secured to it, 
and the eradle may likewise be balanced to correct 
any collection of dust by horizontal balance balls 
provided for this purpose. A controlling device is 
fitted to hold the cradle stationary while the crank 


of incandescence by means of a hand-operated | shaft is being put into position, the operation of this 


exhauster. 


No control by the attendant is required | 


device being instantaneous. Each machine after 


Guy Motors, Limited, is exhibiting the 2-2}-ton| with respect to the quantity of gas produced and, | being built is carefully calibrated and tested for 
farm wagon of 25 horse-power, illustrated in Fig. 9. | apart from the periodical feeding of a small quantity ' sensitiveness and accuracy of reading. 
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Railway Matters, 





For the oil fuel containers used on the oil-fired engines 
on the Highland Railway, gas cylinders, taken out of 
carriages now lighted by electricity, are being adapted. 

AT an extraordinary general meeting of the proprietors 
of the Demerara Railway Company on the 15th ult., the 
sale of the undertaking to the Government of British 
Guiana was approvod, 

A PASSENGER train was derailed at Beaumont Hamel 
on the Northern of France on Saturday last, when twenty- 
nine passengers were killed. An explanation of the accident 
has not yet been given. 


In reply to a yuescion on Monday last, Sir Eric Geddes 
stated that 11° 1ocomotives in tife United Kingdom had 
been fitted for burning oil fuel, and that a seven 
were in course of adaptation. 


On the 22nd ult., Mr. Chamberlain, von cangebet we 
tion as to the future of the Ministry of 
the Government is considering what mens debe nT 
best meet the need for economy, whilst preserving the 
efficiency of the public service. 

Tue close of the coal dispute now removes. all diffi- 
culties in the way of the railway companies bringing their 
summer services, as indicated in this column of the 17th 
u t., into foree on the 15th or 22nd inst. A large restora- 
tion of the pre-war facilities, but at higher fares, is con- 
templated. 

Owe to the fact that during the war the Dominion 
fell considerably behind its requirements with regard to 
railway rolling stock, the New Zealand Government has 
placed orders in Great Britain for forty-five large loco- 
motives, 2500 wagons and 12,000 tons of rails, the sum 
involved being two millions sterling. 

ASKED to restoré the lege of return a5 
for long distances Us pte. pciviies six months, Sir 
Eric Geddes said that the availability of these tickets was 

i the of Trans- 


he did not propose to take any action in the matter, 
ANSWERING a question recently the of State 
for India said that the entire of the 7 per cent. 


Government. of India loan would be utilised for the pur- 
chase of railway material in the United Kingdom, in 
accordance with the promise contained in the prospectus 
advertised when the loan was issued. The details of the 
loan were mentioned in this column on April 29th. 


Tue cost of living having fatlen from 141 per cent. for 
March last over July, 1914, to 119 per cent. for June, 
means that the railwaymen from the beginning of July 
will lose the 4s. per week due to 141 per cent. being 16 
points above the new datum line 121-125 per cent., 
agreed to on March 22nd last—see this column on April 
8th—and Is. for the one point under 120 per cent.—a 
total of 5s. 


Tue Rochdale Canal, like the Leeds and Liverpool and 
the Shropshire Union, is going out of the carrying business 
for the same reason—owing to the increased wages and 
other expenses incurred during the period of control. 
The canal itself dates from the end of the eighteenth 
century, is about 33 miles in length, and has some claim 
to distinction in the fact that in that length its levels 
fall some 600ft. by means of ninety-two locks. 

Tue Executive Council of the National Union of Rail! 
waymen has recently received from branches complaints 
that some members of the uniformed staffs of stations 
remain after the completion of their day’s work in order 
to wait on passengers. This practice is known to rail 
men as ‘* fluffing,”’ and the Executive has condemned. it. 
It appeals to the members to discontinue it, on the ground 


that such actions. prejudice the principle of the eight-hour | 
prej prine}} | will be 


day. 

At the World Cotton Conference, held recently in 
Manchester, @ pa on the * ion of Cotton,” | 
by Mr. Arthur Watson, was read. It was said therein that | 
in normal times the Lancashire and Yorkshire ay trom | 
hauled on an average 1000 tons of raw cotton per day from 
Liverpool alone, in addition to a considerable quantity | 
from the Manchester docks. The total annual tonnage 
handled could be taken at 325,000 tons, and the mileage 
at 8000 per working day. 

In Colonel Pringle’s report on i onsidens, 
when dealing with the question of peo = 
that “ instances have occurred of carriages Fo sas 
overturned and actually for a distance of 50 to 
100 yards along the ground on their sides, without. any 
ease of fatality or dangerous injury to 
One such instance that comes to our mind occurred ~ 
a London and North-Western coach.in the derailment at 
London-road Station, Manchester, on August 14th, 1919. 
It was dragged on its side for 107 yards. 


SPEAKING at the half-yearly meeting of the Great 
Indian Peninsula Railway on the 24th ult., the chairman 
said that the report of the Indian Railway C 
presided over by Sir W. M. Acworth, which had 
inquiring into the Indian railways, was likely to be issued 
during the summer, and its financial recommendations 
were being awaited with considerable interest. He hoped 
the question of an improved system of finance would form 
the main recommendati "of the the Committee, for without 
a sufficiency of funds no of railway management 
could be really 

In Part VII. of Mr. KE. H. Pratt’s “ British Railways 
and the Great War” (Selwyn and Blount, Limited), it 
is said that two years before the war the numbers of men 
employed in railway workshops were ;—Great Central, 
4253; Great Eastern, 5196; Great Northern, 6000; 
Great Western, 11,700 ; Lancashire and Yorkshire, 5810 ; 
London and North-Western, 14,800 ; London and South- 
Western, 3600; London, Brighton and South Coast; 
2164; Midland, 8288; North-Eastern, 8046; South- 
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Notes and Memoranda. 


THE centering under a reinforced concrete arch of 86ft. 
span, which was being built in New York, was washed 
away by a flood within twelye hours .of the completion of 
placing the concrete. The arch was, nevertheless, uninjured 
and the deflection of the crown was only }in. 

COLOURED crayons are recommended by the Reclamation 
Record in preference to water colours for tinting 
The crayon should be rubbed on the drawing lightly and 
spread by means of a soft brush in petrol. 
colour, it is said, does not readily rub off, but, unless the 
paper is very porous, may be erased with soft rubber. 

Some N i engineers have been successful in 
damming a stream by means of a canvas hose, 
The hose, Sbout. 6)ft. indiameter, was was encased in # rope 


net and in It was then filled with water 
from a point some u The inventors pro- 
pose to use liquid mortar aga, for permanent darns. 


A paPeRr, read by Mr. W. G; Taylor before the American 
Society of Mechanical Engineers, deals with the power 
required for oil well pumping equipment, the nature of 
the load, &c.,. based on data obtained from the chief 
American oil-bearing regions. The latter portion is 
devoted to a discussion of the advanteges of electric power 
for oilfield operations generally. 

A Frencu engineer, M. F. Cesbron, of 37, Rue de 
Brissac, Angers, has invented a device for preventing the 
freezing of motor vehicle radiators, by automatically 
est a yt when the temperature falls to freezing 
point. drain-cock is actuated by the freezing of water 
in an copper pipe, which occurs more readily 
than the of the water in the radiator. 


As the Dantzig Corridor isolates Eastern Prussia from 
Germany, a submarine telephone cable has been laid in 
the Baltic between Leba, in Pomerania, to Tenkitten, 
near K rg. The length of the cable is 160 kiloms. 
The cable is arranged so that six wires will serve for tele- 
fy yt and three wires for circuits. 
t mm. in external diameter and 2 tons per 
kilometre. 


are given in the Engineering. News 





Journal of the British Chamber of at Shanghai 
says it is often merely a of the difference in first 
| cost which decides a in favour of a non-British 


| car, From the Chinese 





Eastern and Chatham, 1944; Caledonian, 2695; Glasgow 
and South-Western, 1255; North British, 2297. These 
figures are of particular interest in view of the possible 
reduction in the number of workshops under the grouping 


scheme. 





Some 

Record ope RN yy Angle pg andres 
breaking up pavements or frozen ground preparatory to 
digging leihes: It looks very much like a small 
driver mounted on caterpillar tracks and has a fi ing 
weight of half a ton with a blunt chisel cutting edge. The 
drop of the hammer is 7ft. and fourteen blows are struck 
per minute. The machine is said to be capable of breaking 
500ft. by 6ft. of 8in. concrete in an eight-hour day. 


FRENCH imports for the first five months of 1921 were 
of the value of 8,683,904,000f., as compared with 
15,722,455,000f. in the i amonpening period of 1920, a 
decrease of 7,638,551, had a value of 
9,049,391,000f., as compared with 7827, 563,000f. for the 
same last year, an increase of 1,221,828,000f. Of 
this increase, 687,365,000f. were derived from foodstuffs, 
},890,981f. from raw materials, 4,890,190f. from manu- 
factured articles, and 359,027,000f. from the parcel post. 


te ening Ce eee See 


the Chimese can obtain a much more im 

vehicle, and where, as is too often the case, y of 
the engine plays but a secondary part compared with the 
size of the ear, the more imposing looking American pro- 
duction is calculated to be able well to hold its own. 


It has been decided to electrify the new sugar mill of 
the Sula Company at La Lima, Honduras.. Power 
oped by a 1000-kilowatt turbo-generator set, 
with an auxiliary set of 200 kilowatts for lighting and 

The fuel to be used for running this 
eane refuse and scraps, the supply of which 
to be one Construction of the new mill 
| rapidly. The boilers have been set in 
‘and water towers erected. 
pocorn is-also installed and the machine 
a 2 The. first cane will be crushed 
When completed this will be the largest 

electrically Operated sugar mill in Central America. 
en ee on wek aa nwe S- ton Edison vehicles 


pm 





recently in commission for refuse colony by Paisley 
Mr. W. W. Kelso, the™ 
says :—* constitute @ graphic and impressive ive object 


lesson in the science of economies, They collect and remove 
household refuse thrown out as useless. This is conveyed 
by the vehicles to the refuse destructor, where it is burned 
in the furnaces. The heat evolved in the process of burn- 
ing is utilised for raising steam, which, besides erexing 


a and mortar-mixing machine, 
blast to the furnaces, generating electricity ot ighting 
the works, stables and yard, also electric 


storage batteries of the vehicles, which in ‘cnt way pro- 
duce their own working power. And so the cycle goes on.” 
The amount of electricity generated from the burning of 
refuse was equivalent, at current rates to £174 13s. 4d. 


In the course of a recent lecture to the Institute of 
Marine Engineers, Mr, A. E. Seaton related the following 
story concerning the.ss, Otto, of the Wilson Line :—Her 
engines worked with steam at 20b. pressure supplied 
from two box boilers placed side by side only a few inches 
apart. Crossing the Bay, the boiler or boilers gave out 
somewhere in the narrow dividing space, so the chief 
engineer obtained some cabin mattresses and rammed them 
in tightly between the boilers. The load on the safety 
valves was reduced to a pound or so over atmospheric. 
The passage to Malta was made in fairly good time, and 
some hours after arrival, when the boilers had been blown 
down and cooled, and the bedding removed, Mr. Jamieson 
went into one boiler and sent his leading stoker into the 
other to.search out the damage. He was never more 
startled in his life than when he heard a voice from the 
other boiler, “ Mr. Jamieson, Sorr, I can see your candle.” 
Sure. enough, both boilers had given out at the corre 

























































































Miscellanea. 


Aw electric steel foundry has just been established at 
New Glasgow, Canada, to supply the needs of Newfound- 
land and the adjacent provinces. 


Worx has commenced on the development of the coal 
deposit at Fraser Lake, British Columbia, along the line 
of the Grand Trunk Pacific Railway. 

A LARGE electrical engineering works is being put up 
near Nagoya, Japan, by the Mitsubishi Shipbuilding Com- 
pany. The capital for the new venture is 15,000,000 yen. 

Svuryrys of the river Glaucus, Greece, have shown that 
it might be used to provide the whole of the power and 
hi requirements, including the tramways, of the town 
of Patras. 


Tue Fuel Economy Department of the Federation of 
British Industries is publishing a monograph on ‘* Practical 
Suggestions for the Economical Working of Boiler Plant "’ 


at. 2s. 6d. net. 

Tre ing of the tenders for the construction of the 
sieeamaidiies over the Yellow River, Central China, for 
the Peking-Hankow line was announced for June 30th, 
but has been postponed for another month. 


Two rich copper lodes have been discovered at Sand- 
wick, in the island of Yell, Shetland. A shaft 500ft. deep 

has revealed a eopper-bearing zone estimated to contain 
Tpased some of ome while another deeper bore-hole is said 
to have indicated a lode containing 300,000 tons. 


Owr of the blast-furnaces at the Ford works in America 
is said to have broken all previous records for the produc- 
tion of No. 2x foundry iron by making an average of 
503 tons of pig iron per day—-silicon 2.06 and sulphur 
0.028 per cent.—on 2021 Ib. of coke and 71 1b, of flue dust 
per ton of iron. 


Tue surveys of the sea bed at the Straits of Shimonoseki, 
Japan, for the of a railway tunnel to connect the 
main island with Kyushu have been completed. It is 
said that the bore-holes have demonstrated that the strata 

ing the straits are convenient for tunnelling. It 
is hoped work on the tunnel will be began next year. 


Tue Harbour Commissioners of Vancouver have agreed 
that a dam, and not a will be the. best means of 
connecting the shores of the Second Narrows of Burrard 
Inlet. It is suggested that the dam should be wide enough 
to accommodate a railway, a tramway, a road, and a foot- 
path. Two locks, one 810ft: by 90ft- by 25ft., and the 
other 250ft. by 50ft. by 15ft., would be used to pass ship- 
ping through the dam. The estimated cost of the works is 
3,000,000 dols. 


EXTENSIVE additions to the existing plant are, according 
to a recent issue of the Brisbane Courier, contemplated by 
the Queensland Lime and Cement Company, of Darra. 
The present nominal output of cement is 30,000 tons 
annually, but arrangements have been made for the instal- 
lation of a second kiln, which will make it possible to turn 
out an additional 20,000 tons annually. It is hoped to 
install the second kiln by the end of October. The dupli 
cation of the t involves the setting up of a second raw 
mill, cement plant and delivery plant. 


Tue White Star Line has purchased from Lord Inchcape, 
—s on behalf of the Reparations Committee, the ex- 
German steamer Columbus, a new vessel of about 35,000 
tons gross register. The Columbus, which is practically 
completed, was built by F. Schichau and Co., Danzig, 
where she is now lying. She is a twin-serew steamer with 
a length of 775ft. over all and a breadth of 83ft. and will 
steam about 19 knots. The vessel, which will have accom- 
modation for about 2700 passengers, will take her place in 
the near future in the White Star Line’s mail and passenger 
service between Southampton, Cherbourg and New York. 


Tue annual accounts of the Coventry Corporation Elec- 
tricity Department show that last year’s working resulted 
in a profit of £5209, which, added to £3420 brought for- 
ward from the previous year, makes a disposable balance 
of £8629. The Department has put up a splendid fight to 
maintain the required “ load” during the present coal 
crisis. In normal times six of the large boilers at the 
generating station are sufficient, but owing to the inferior 
fuel which is all that is now obtainable, all the eighteen 
boilers have to be used. In some of these oil jets are being 
employed in conjunction with the hap fuel. The cost of 
working has been increased and the Department intimates 
that slight advances in the charges for electricity will be 
necessary, but these will only be of a temporary character. 
A Government Bill has just been submitted to the 
French Chamber providing for an important programme 
of devel t in the French colonies and protectorates. 
Some of most important of the projects included are :— 
West Africa : harbour extension at Dakar, completion of 
the Thies-Kayes Railway, irrigation works in the valley 
of the Niger; Equatorial Africa: railway from Brazza- 
ville to the Atlantic Coast ; .Cameroons: reconstruction 
of the Central Cameroons line and the building extensions 
to Yaounde and other points; Indo-China: big harbour 
works at Saigon-Cholon, Halphees: Tourane, Quang-chew- 
Wan; completion of the Vinh-Dongha Railway and the 
continuation of the Trans-Indo-Chinese line from Tourane 
to Saigon; Madagascar: harbour works at Tamatavo ; 
and Somaliland : construction of a port of call at Jibutil. 
Tue British Engineering Standards. Association has 
formed seven sub-committees to deal with motor car parts. 
The subjects and chairmen .of the committees are as 
follows :—Nomenclature, Major C. Wheeler; Steels, 
Mr. A. A. Remington ; Small Fittings, Mr. W. D. William- 
son ; Electrical Fittings, Mr. E. Garton ; Shafts and Shaft 
Mr. L. «Ac ; Wheels, Rims, and Tires, 

Lieut.-Colonel D. J. ith; and Cast Iron, Dr. L. 
Aitchison. Before the sub-committees actually embark 
upon the detailed work the various organisations con- 
cerned are being consulted in order to emsure that the 
proposed meets with their r approval as adequately 

representing their r In the meantime, 

technical date in regard to the specific subjects to be taken 
in hand imi y are being collected, and this should 

greatly facilitate the progress of the work as soon as the 


membership of the sub-committees is officially approved. 














sponding place near the uptake sides. 
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DIESEL MARINE ENGINES 
HARLAND AND WOLFF, LIMITED, GLASGOW, ENGINEERS 
(Por description see page 2) 
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FIG, 6—STANDARD 2250-I.H.P. ENGINE FOR 13,000-TON 
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Coal and Oil. 


In times of exceptional stress the world is only too 
likely to lose its head and to be carried away by 
propositions which in calmer moments it would con- 
sider critically. The war held many examples, small 
and great, of that psychological phenomenon, and 
the “ dreadful peace which has followed it has not 
| been wanting in them. Only the other day we were 
| assured by a very serious-minded individual that 
the end of the period of combustion was in sight and 
that the era of the release of electronic energy was at 
hand ! We are still sceptical about such revolutionary 
changes, and shall continue to purchase solid and 
| liquid fuel in such small quantities as our factor will 
supply. Say what we will against it, arraign as we 
may its various iniquities, coal still remains, and will 
remain for a generation or two to come, by far the 
| principal source of power in the United Kingdom, 
in America, and in the greater part of Europe. It is 
| well that the general public should recognise that 
| elemental fact, solidly and securely, and that it should 
not be led into visionary regions by sensational 
reports, An active imagination is a valuable servant, 
and the openness of mind which predisposes one to 
t | accey t the apparently impossible is not to be lightly 
|contemned ; but both one and the other are all the 
better when under strict logical control, and although 
| the precise scientist may often appear to the general 
| public a slow moving and disbelieving individual, 
|it is probable that, in the long run, his scepticism is 
better than the credulity of the unlearned, who, 
lacking the means of forming an accurate judgment, 
accept the marvellous on the word of questionable 
authorities. 

It is because it brings us back to plain common 
sense that we welcome the James Forrest Lecture, 
which Sir George Beilby delivered at the Institution 
of Civil Engineers on Tuesday last. There is no man 
in the kingdom at the present moment who knows 
more about fuel problems than he, and it is our very 
earnest hope that his address may be read by all sorts 
| and conditions of men, and, we may add, of women, 
| for they, as his figures showed, control the consump- 
tion of a very important portion of our coal supplies— 
domestic fuel amounting to about one-eighth of the 
whole. To imagine for one moment that we can 
venture to squander coal—that is, to use it un- 
because the era is at hand when a new 
| fuel will replace it is to rush upon disaster. Coal, as 





| Sir George Beilby insisted, is still; and must remain 
Ste oat | for many a year to come, the fuel by which Europe 


and America carry on their domestic and industrial 
existence. Qil, great as it has appeared during the 
| last few difficult weeks, can never replace more than 


.|@ small fraction of our consumption of solid fuel. 
By arrangement with Reuter’s Engineering Service, ee |The weight of it consumed in 1920 a 


ted no 


Gnginerr contains the latest news from all parts of the | more than seven per cent. ofthe fuels’ of the world, 
world which is likely to be of interest to engineers. 





| Not perhaps an insignificant, but certainly a very 








hadi 





small part of the world’s needs. We are not upon 
the threshold of the oil age ; and, in view of the rapid 
depletion of some oilfields, it is not probable that 
we shall ever enter upon an era when natural oil will 

replace solid fuel. We are ged indeed that a person 
who speaks with the uncha engable authority of Sir 
George Beilby should make that fact clear to the 
general public. Because, during the cessation of 
the national coal soplies, power stations, locomotives, 
ships and hotels have been run on liquid fuel, the 
opinion has arisen that we can do, if needs be, without 
coal. No more disastrous mistake could be made. 
The amount of oil that is used is no more than a 
small fraction of our needs, and it would be hardly 
less wise to say that we can return to wood fires 
because certain railways have found it necessary to 
consume pit props or old sleepers. Coal, we wish to 
insist, is the prime, the great, the still irreplaceable 
source of power and wealth in Great Britain, and our 
national welfare depends upon its cheapness and 
availability. We have surmounted, it is true, the 
most serious trouble that has ever occurred in our 
industrial history—the prolonged cessation of the 
coal supply. But the public will be very grievously 
misled if, for one moment, it imagines that because 
for a few weeks we have been able to do without coal 
we are, even to the smallest degree, less dependent 
on the collieries than before. It is an inevitable fact 
that the public only sees the things with which it is 
in immediate contact, and hence, because the curtail- 
ment of its amenities is only partial and because 
substitutes which mitigate’ the inconvenience are 
available, is ready to believe that the position is not 
serious. Could it turn its eyes to the great iron- 
making centres and see the idle blast-furnaces and 
the empty works, it would perhaps recognise that the 
function which coal performs in its. daily life lies 
further afield than the morning and evening trains 
and the domestic fires. 

But we would not have it supposed that the lay 
public is the only sinner in respect of coal. We have 
to admit with regret that the engineer has been as 
great an offender, and the one good result that we 
may anticipate from the enhanced price of coal is the 
more economical use of it. There was no part of 
Sir George Beilby’s lecture more interesting than that 
in which he discussed, from a ripe experience, the 
economising of coal by low temperature distillation. 
It is true his review was not very hopeful, and he 
left his audience with the impression that the pro- 
cesses, attractive as they are scientifically, are risky 
commercially. Nor did he regard the utilisation of 
peat as likely ever to reach industrial importance. 
The text of his lecture was that in this country we 
must rely upon coal for eighty or more per cent. of 
our needs, and we are therefore called upon to 
exercise every care in its use and to seek by scientific 
research for new means of burning it with the least 
possible waste and of winning and utilising its numer- 
ous by-products. In these directions he took a hopeful 
view, but his final words are pregnant. ‘‘ At home,’ 
he said, ‘‘ the relations of the wage earning classes 
with the actual leaders who initiate and direct our 
industrial policy, and abroad, our relations with 
other nations who are equally interested with our- 
selves in the natural resources of the world, are pro- 
foundly affected by the spirit of the time.” He looked 
with little anxiety on the scientific problems that lay 
before us, but the human problem appeared to him 
much harder to solve. We need not only a plentiful, 
but a cheap supply of coal, and that in the present 
circumstances was denied us. We all share with him 
his anxiety. The miners have been awarded a great 
monetary concession and have been given an intimate 
interest in the welfare of their industry. Unless they 
can be brought to see that the reduction in the cost of 
coal is an absolute economic necessity, then the con- 
cessions they have secured will certainly lead to their 
own destruction in the débris of our great industries. 


The North British Railway’s Claim. 


THERE was this difference between the Govern- 
ment’s control over our railways and its control over 
other industries—the administration was left to the 
Railway Executive Committee, a body composed 
wholly of railwaymen, and the companies were 
allowed to carry out their work in their own way. 
The outstanding result of this policy was the remark- 
able success which attended the railway services 
during the war. In only one matter did the Govern- 
ment interfere, and its meddling had disastrous 
results. It increased wages far beyond anything 
the Railway Executive Committee recommended, 
and gave the men better conditions of service. The 
result was that. the wages bill of 47 millions in 1913 
is, as Sir Herbert Walker said at a Rotary Club 
luncheon on June Ist, now about 173 millions. Sir 
Herbert might have added that the sequel was the 
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increase of rates and fares, the unprofitable condition 
of the railway stock market, and, possibly the worst 
of all, the establishment of the Ministry of Transport ! 


As far as the railways are concerned, the Ministry | 


has not brought in its train the evils that were at 
one time expected. The financial condition into 
which the country has drifted has prevented Sir 


Eric Geddes from proceeding with the ambitious of Civil Engineers, of the Conferences which were | tion had been built up. 


schemes he undoubtedly had in mind, and for this 
we have much to be thankful. The same financial 


| The Engineering Conferences. 


} 


No. I. 


THE INSTITUTION OF CIVIL ENGINEERS. 
THE revival, under the auspices of the Institution 


|an occasional feature of the pre-war period, has 
| drawn large gatherings this week to Great 


American Institution of Mechanical Engineers, to 
| respond to the weleome extended to guests from th. 
United States. In an address which maintained the 
high note struck by Mr. Brodie as to the need o! 
engineers taking a wider share in public life, Dr. Hollis 
| said that engineers belonged to a profession which 
| from the earliest times had, through ite inventions 
and its work, laid the foundations on which civilisa- 
A great task now awaited 
| the engineer. The industrial welfare of our genera- 
tion was at stake. Unfortunately, in past years, the 


condition, however, led him to make a false step. street. The meetings, which terminate to-day, have, engineer had, notwithstanding his great achievements, 
At the beginning of the present year, when the cry | °Wing to the presence of engineers from the United | permitted others to exploit his work. Technically, 


for retrenchment was, because of the forthcoming 


States and the Dominions, been representative of 


| the ineer had created a great social revolution, 


the English-speaking nations, and have undoubtedly | but he had failed to take his part in the necessary 
served a useful purpose in focussing attention on | re-alignment. That attitude must be relinquished ; 
sos for th h be | some of the problems of the day which call for solution | the engineer must take his share in the political and 
companies for the month of Decem er was—we quote and require the services for that object of the trained | social work of the world, and must arrange his system 
from White Paper Cmd. 1162—‘ unusually and | engineer. The programme has ineluded not only | of training with that end in view. Hitherto there had 


Budget, unusually loud, the Ministry of Transport 
came to the conclusion that the claim of the railway 


unexpectedly heavy,” and was “ submitted without | concurrent meetings of seven sections—a fact which | been a tendency to train him to occupy routine, 

subordinate positions. Dr. Hollis proceeded to describe 
| the scheme by which the American engineering 
Greater London area. On Wednesday, for example, | societies, in order to extend their usefulness, had 
the National Physical Laboratory, the electric power | come together in the organisation known as the 
station of the London and North-Western Railway, Federated American Engineering Societies. There 
and the works of Vickers, Limited, at Erith were} was, he insisted, important work to be done during 
| open to inspection ; yesterday, the new Albert Dock | the next few years, in which the engineer would play 
extension, the deep-water wharves at Tilbury, and | a considerable part. He looked forward to the day 
the Fuel Research Station at East Greenwich were| when not only the American engineers but all of 
Visited ; to-day, arrangements have been made to | them—Canadian, British, Australian, Soufh African, 
| inspect the automatic and trunk telephone exchanges | and American—would be banded together for the 
| of the General Post Office, and the works of the Asso- | welfare of our world. The problems ahead of them 


explanation.” Sir Francis Dunnell, in a letter to the | 


Railway Companies’ Association, said “ such claims, 
in the Minister’s opinion, require to be justified before 
they can be paid.” He therefore withheld from seven 
companies’ accounts a sum amounting, in the aggre- 
gate, to one million pounds. 


One of the companies selected for this treatment | 
was the North British, which had sent in a claim for | 


£616,914. From this amount £430,000 was deducted. 
Apparently, the other six companies accepted this 


treatment, but not the North British. It possesses, | 


in Mr. Whitelaw, a chairman whose knowledge of a 
railway company’s rights is not excelled, who recog- 
nises that trade depends upon efficient transportation, 
and whose chief aim is to satisfy the reasonable 
demands of the North British Company’s customers. 
Next to the Highland, the North British, of all the 


Scottish companies, had to stand the greatest strain| The American Ambassador, Mr. George Harvey,| energy; (5) the prevention of war. 


during the war, and the attitude that company has, 
on Mr. Whitelaw’s advice, taken since the war has 
been to get its line and rolling stock back to their 
normal condition as quickly as possible—the sooner 
that was done the sooner the company’s trafic 
arrangements would again be normal, and the sooner 
the railway would be doing its full duty to the public. 


No effort, at a reasonable cost, in the company’s | 


‘shops and with outside firms, has been spared to pull 
up the arrears, but, of course, the extent of wear and 
tear during the five or six strenuous years has led 
to the bill being a big one. The North British was, 
therefore, the last company against which the 
Ministry should have taken such an arbitrary action, 
and one that, as the sequel shows, was quite un- 


warranted. The question is one of general interest | 


to railway engineers and railway material manu- 
facturers. There is no need for us to relate here all 
the events in the dispute ; in our engineering notes 
for June, on a previous page, they are briefly recorded. 
Suffice to say that the Railway and Canal Commission 
decided that the 1913 quantum could not stand as a 
criterion. As the President said, the real question 
was not, Was the expenditure on repairs in 1920 
abnormal ? but, Was the wearand tear of the rolling 
stock of the North British Railway abnormal during 
the period in question, thus rendering abnormal 
expenditure necessary? We wish our space per- 
mitted us to quote some of the evidence given on 
behalf of the railway company to prove that its 
expenditure in 1920 was necessarily abnormal. That 
the Court was satisfied with the reasons is proved by 
the fact that judgment was given in favour of the 
company, which receives the full amount of its claim 


visits to works and public institutions throughout the 


indicates the wide range of topics covered—but | 


| ciated Equipment Company at Walthamstow, and | were—({1) peace in the industries, in transportation 
| the shops of Fraser and Chalmers, Limited. This | and in mining; (2) the training of men who laboured 
| by no means exhausts the list, those participating | into a sound attitude of mind, so that they might 
|in the Conference having the choice during the three | obtain through them a satisfaction in life; (3) the 


| days over which it extends of making a selection for | elimination of unnecessary waste, not only in the 


of visits of inspection of fifteen different | industries, but in the homes ; (4) the better occupa- 
tion of leisure hours obtained through mechanical 
The great 
| problem of the age was how best to assert the right 
| of every man to develop to the utmost both physically 
| and mentally without being foreed into membership 
of any organisation, and without being controlled 
by any organisation of any kind. It was the old 
struggle for individual rights umder changed con- 
ditions. The present social system could not last, 
and in the evolution of a new order the engineer had 
a great opportunity of proving his worth to the world 
in a wider field of work than hitherto. He believed 
that the true freedom for great masses of people was 
being slowly worked out by men from these islands, and 
that the freedom of the entire earth could be developed 
only if we held together with that solidarity that 
would promote the doctrines of Christ on this earth. 
In conclusion, Dr. Hollis handed to Mr. Brodie an 
illuminated address of greeting from the engineers 
of the United States to the engineers of Great Britain, 
| signed by the Presidents of the four leading American 
institutions. 
| Dr. W. C. Unwin, in a brief response, acknowledged 
the presentation in suitable terms. He agreed that 
the engineer whose aid had been so material in the 
winning of the war—and the United States had done 
@ very great deal in that field—could render great 
assistance in shaping the peace. What was most 
required to-day was better human relations, and the 
presence of the American delegation, and what had 
been said that morning, was proof that this feeling 
was uppermost in America as well as here. There 
were many matters in which we were already engaged 
in mutual tasks with American engineers. Such 
questions as the standardisation of engineering pro- 
ducts and the education of engineers could be the 
subject of joint action, and, indeed, a beginning had 
| been made with this work. It was therefore an 
opportune time for the exchange of fraternal greetings 
such as had been made that morning. 


P 
works or establishments. 


attended the reception of the American delegation, 
and Sir Robert Horne and Lord Bryce were also 
present. The American official representatives in- 
cluded Mr. Ambrose Swasey, President of the 
American Society of Mechanical Engineers and 
chairman of the John Fritz Medal Board; Mr. 
Charles T. Main, past President of the American 
Society of Mechanical Engineers; Mr. R. A. Cum- 
mings, vice-president, American Society of Civil 
Engineers; Mr. J. R. Freeman, member of the 
| A.S.C.E. and past President, A.S.M.E.; Dr. ira N, 
| Hollis, past President, A.S.M.E. and President of 
| the Worcester Polytechnic Institute; Mr. Jesse M. 
Smith, past President, A.S.M.E.,; Colonel A. 8. 
Dwight, vice-president, American Institute of Mining 
and Metallurgical Engineers; Mr. C. F. Rand, past 
President, A.I.M.E., secretary of the John Fritz 
Medal Board of Award; Mr. William Kelly; Dr. 
F. B. Jewett, vice-president, American Institute of 
Electrical Engineers; Dr. A. E. Kennelly, past 
| President, A.L.E.E.; Major-General G. O. Squier. 

| The representation of British engineers was of an 
unprecedented character. A list of names is unneces- 
sary, as those present included almost every engineer 
occupying an official position in one of the great 
| British societies and many other distinguished mem- 
bers of all branches of the profession. 





WELCOME TO AMERICAN DELEGATES. 


A large and representative assembly filled the 


Great Hall of the Institution of Civil Engineers when | 


the President of that body, Mr. John A. Brodie, 
| opened the proceedings on Wednesday morning. 

| The President reminded the gathering that the 
| Conference, the fifth of the series, was long overdue. 
| Referring to the wide range of subjects selected for 
| discussion, he pointed out that important as many of 


on the proviso that if any part of it is hereafter proved | these were from the technical standpoint, they had 
to be excessive, that part shall be refunded with an | wider significance. Engineers were, he feared, too 





Lord Bryce joined in the welcome to American 
engineers. Referring to the international character 
of engineering, he said there was a time when all 


additional charge for interest at 5 per cent. per | apt to leave to others many matters which were of | 
annum—just as originally provided. 

The claim of the North British Company was re- 
duced by the Ministry in the name of economy. But 
throughout the Ministry displayed a sad want of | 
thought. Part of the agreement between the Railway 
Executive Committee and the Government was that | 
when these accounts were completed, any sums 
overpaid to the companies were to be refunded, 
together with interest at 5 per cent. perannum. The 
Government had plenty of security, for, as Sir Lewis 
Coward said, “the North British Railway Company 
is a good thing.” In these circumstances the action | 
of the Ministry is hard to explain. Again, the 
Ministry sent to the trial in Edinburgh only one 
witness—the accountant who had had the handling 
of the North British figures. Earlier in the dispute | 
Col. Simpson and Mr. Burnett-had made investigations, 
but they were not in attendance at the trial. Finally, | 
on the advice of the President, the Lord Advocate and | 
the counsel for the railway company came to terms 
on June 15th, but although the former communicated 
with Sir Eric Geddes, and then followed up this | 
correspondence by a visit to London, the Minister | 
would not withdraw, and four whole days had to be | 
devoted to the evidence, addresses by counsel, and | 
the delivery of judgment. And, in the end, the judg- | 
ment was, as we have said, against the Minister. 


| national importance in the solution of which their 
training would prove of great value. To take only | wasthe Church. Friar Roger Bacon would have been 


| learning was international. The depository of learning 


one example, it seemed to him that the engineer | at home wherever he had chosen to settle. The inter- 
was specially qualified to deal with the evolution of | national aspect was to-day assuming a fresh impor- 
machinery for dealing with labour troubles leading | tance. Men of science were at work all over the world, 


| view of questions in dispute, while his training fitted 


|arose. In conclusion, Mr. Brodie offered a warm 


up to the cessation of production. A competent | 
engineer must have an intimate knowledge of work- | 
men, and was capable of understanding their point | 
of view and their capacity for production, and was | 
not likely to be less sympathetic with the legitimate 
aspirations of the workers than other members of the 
community. It might be claimed, too, that the 


engineer was able to take a judicial and impartial 


him to work out solutions of difficult problems such 
as those which affected the relations of employers 
and employed. He suggested that an Engineering 
Committee should be appointed to consider the whole 
question of stoppages in production and to evolve 
methods of dealing with matters likely to lead to 
dispute and of handling such disputes when they 


welcome to visiting engineers. The strong delegation 
frem the United States was, he reminded the meeting, 
an official re tation of the great engineering 
institutions of that English-speaking republic. He 
hoped that its presence would further the good 
relations which should exist between the engineers 
| of the two countries. 

It fell to Dr. Ira N. Hollis, past-President “of the 


and this was particularly true of those scientists, like 
engineers, who turned their learning to practical 
account. 


PRESENTATION OF THE JOHN Fritz MEDAL. 


Mr. Ambrose Swasey, on behalf of the Award Board 
of the John Fritz Medal, then made the presentation 
for the year 1921 to Sir Robert Hadfield. This dis- 
tinction, it may be mentioned, is awarded for achieve- 
ment in applied science as a memorial to the great 
metallurgical engineer whose name it bears. Previous 
British recipients, Mr. Swasey reminded his audience, 
had béen Lord Kelvin and Sir William White, and he 
expressed his gratification at the selection of another 
British scientist for this distinction. Sir Robert 
Hadfield was ised for his scientific attainments 
and eminence in metallurgical research, and par- 
ticularly for his servieés in connection with the 
discovery and perfeetion of manganese steel. 

Sir Robert who marked the. occasion 
by the preparation of a specially prepared address of 
thanks in illustrated book form, made a brief verbal 
response on receiving the medal from Mr. Swasey. 
He said he was deeply moved by the demonstration 














Juty 1, 1921 
of good will 
upon him by the 
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wa by the great honour conferred | that the actual composition could be varied, within | London and North-Western Railway, was appointed 
American engineering profession. | wide limits without affecting the calorific value. He | deputy. chairman of that jine. five; years later, and 


He accepted it not only for himself personally, but | could see no reason. why @ restriction df the kind | eventually, in 1911, he succeéded Lord Stalbridge as 


as an expression to the British nation, on the part of 
the engineers of the United States, of their high 


| referred to should be imposed on the industry. 
| The outstanding feature of the ensuing discussion 


|chairman. It was as the holder of that post that he 


was more particularly known to the general public. 


regard and appreciation of the work of the British | was the unanimity with which those who took part | He made an ideal chairman, and an ideal head of 


engineer in the war. In these difficult times this 
message, voicing as it did Anglo-Saxon comradeship, 
was indeed cheering to us. here, and a harbinger of 
good for the future of our race. For his own part, 
it was @ great and proud moment in his life, for 

was no honour bestowed by the’ great 
technical profession higher than 


B casi had se _. 
Sinton Ss neal 
more as it was in America t 


a? 


mod\ote sepenrer ot.theteideste-siponteette 
me touche " his feelings on this momen- 
tous occasion. hoped that much good would come 
of that, great gathering; that the words of to-day. 
might be translated into the actions of to-morrow, 
and that the good relations between America and 
Great Britain would be maintained and bear fruit 
in the world’s advancement. 

The Conference. then separated into the various 
sections and proceeded with the reading and. dis- 
cussion of papers. 


SECTION VI.—WATERWORKS, SEWERAGE, AND 
GASWORKS. 

This section met on Wednesday morning under 
the chairmanship of Dr. Carpenter, to hear and dis- 
cuss two papers, ‘The Utilisation of Waste Heat in 
Gasworks,” Mr. E. G. Stewart, and “* Desiderata 
in the Qualities of Town's Gas,” by Dr. J. 8..G. 
Thomas. ', 


tained in (1) the waste gases of retort furnaces, (2) 
blast products of water gas generators, and (3) 
products leaving the plants. Any energy recovered 
from those sources could be applied to the generation 
of power for the works by means of steam boilers and 
engines, or to the supply of steam to effect the 


reaction in water gas manufacture. Under the | 
a ton of coal of 300 therms | 


carbonisation 











demand, 
| £18 8s, 








|in it agreed with the author’s views. In general it 


was urged that uniformity of supply from each gas | 


undertaking separately was far more important than 
the standardisation of the quality throughout the 
SECTION VIl.—ELECTRICITY WORKS AND POWER 
f iy TRANSMISSION. 
on “‘ Low Power Factor "’ was read by Mr- 
Otto Kapp, who showed that the capital cost 
electrical part of a supply undertaking is 
ional to the factor. If the 
> ges is £15 per k.V.A. of maximum 
is a moderate figure, this becomes 
kilowatt of maximum demand at a power 
factor of 0.8; and a bad. power factor, therefore, 
necessitates an additional expenditure of £3 8s. per 
kilowatt. The capital charges on this at 15 per cent. 
are 137d. per year. If the load factor is 25 per cent., 
@ maximum demand of | kilowatt represents about 
2200 units sold per year, and the bad power factor 
costs .062d.. per unit. Various other well-known 
disadvantages of a low power factor are referred 
to in the paper, such, for instance, as the bad effect 
upon voltage regulation. Most of the speakers who 
took part in the discussion appeared to be of opinion 
that consumers ought to correct their own power 
factors, and that a special system of payment should 
be devised to encourage them to do so. A good deal 
was said, however, in respect of using alternating 
commutator motors, which do not lower the power 
factor. Attention was also drawn to the fact that 
“owing to the present high cost of plant and mains, 
the question of raising the power factors of plants is 
far more importance than it was a few years ago. 
referred to the very low power 
of the loads associated with various kinds of 
ial establishments, such as rolling mills, 
collieries, &c. © speaker, who is connected with 
one of the power plants in this country and 
which supplies a considerable amount of power to 


cost of 








engineering and kindred works, referred to the great 
advantage of having electric furnaces connected to 
the mains, as the relative high power factor of those 


calorific value would yield 68 therms in the form of | furnaces, as compared with that of motor installa- 
gas, 148 therms as coke, and 17 therms as oil. The | tions, has the effect of diminishing the angle of 
remaining 22 per cent. was accounted for by (1)|lag. Another matter which was discussed’ was 
process losses, 29 therms; (2) sensible heat in the | the possibility of using self-starting synchronous 
crude gas and tar vapours, 6.8 therms ; (3) sensible | motors instead of large induction motors, which must 
heat in the flue gases, 10 therms ; (4) sensible heat in | necessarily draw their magnetising current from the 


the coke, 9 therms; and (5) the heat required for 
power generation, 12 therms. In water gas manu- 
facture, out of 100 therms charged as coke into the 





| 


system. 








One of the social functions of the afternoon was a | 


generator, (1) radiation and convection and the heat juncheon arranged by the Institution of Mining and | 


in the hot ashes and coke dust absorbed 8 therms, (2) 
the sensible heat in the escaping blast gases repre- | 
sented 10.3 therms, (3) the producer gas formed and 
wasted in the blowing period took 15.6 therms, (4) the | 
sensible heat in the water gas accounted for 6.1 
therms, and (5) the steam required for the reaction 
and for driving the blowers, &c., was equivalent to | 
27 therms. . By the use of waste heat boilers in con- 
junction with the carbonisation and water gas pro- 
cesses @ saving of 0.2d. to 0.7d. per therm could be 
achieved. 

The speakers in the ensuing discussion were gener- 
ally agreed that there was waste of heat in every gas- 
works, but that the cost of utilising it by means of 
waste heat boilers might well prove to be unecono- 
mical. One or two speakers were particularly dis- 
tressed regarding the waste of heat represented in the 
hot coke drawn from the retorts, and especially so 
when such coke was quenched before being charged 
into water gas generators. In this connection a 
reference in the paper to a Swiss process whereby the 
coke is enclosed in containers and cooled by circulating 
air through it and under waste heat boilers in series 
with the containers, attracted much attention. Dr. 
Carpenter explained that the process was primarily 
intended to secure the coke in a bone dry condition, 
but that incidentally it resulted in the utilisation of | 
a considerable amount of waste heat. 

Dr. Thomas in his paper laid down the postulates | 
that town’s gas should be such that the products of | 
its combustion should be carbon dioxide and water 


| was acknowledged by Colonel Dwight, vice-chairman 


Metallurgy. It was, fortunately, possible to give 
this entertainment to the American guests in the 
beautiful hall of the Goldsmiths’ Company in the 
City. Mr. F. W. Harbord, the President of the 
Institution of Mining and Metallurgy, occupied the | 
chair. and in a felicitous speech welcomed the Ameri- 
can delegation. He was supported by Mr. Francis | 
Samuelson, President-elect of the Iron and Steel | 
lastitute, and by Colorel W. C. Blackett, President 
of the Institution of Mining Engineers. The toast 





of the delegation, Mr. Charles Rand, hon. secretary | 
of the delegation, Mr. William Kelly, and Mr. Ambrose | 
Swasey, the honoured veteran, chairman of the dele- 
gation. The arrangements for the luncheon reflect | 
great credit on Mr. McDermid, the secretary of the 
Institution of Mining and Metallurgy. 

The announcement was made by Captain Riall 
Sankey, President of the Institution of Mechanical 
Engineers, that the exhibition in the building of that 


| Institution will remain open until five o’clock on 


Saturday. 


Obituary. 





SIR GILBERT. HENRY CLAUGHTON. 


Nor only in railway circles, but universally, | 
will regret be felt at the news of the death of Sir 


only, and that, subject to considerations of economic | Gilbert Claughton, which took place on Monday last | 
production, the constitution of coal gas and its mode | at St. Briavel’s Castle, in Gloucestershire. Sir Gilbert, 
of distribution and utilisation should be such as to | whose health had been seriously affected by the 
involve the minimum needless expenditure or degrada- | strenuous work which he carried out during the war 
tion of energy. The first consideration, he said, | period, and which was of a very valuable character, 
pointed to the elimination as completely as possible | had been ill for some time, but his death will come | 


of all sulphur compounds. The second desideratum 
suggested the inclusion of the minimum amount of | 
inert gases, such as carbon dioxide and nitrogen, but 


as a great shock to his many friends and admirers. | 
Gilbert Henry Claughton, who was the son of the 
Right Rev. T. L. Claughton, Bishop of St. Albans, | 


for the t he did not think it would be desirable | was born in 1856. He was educated at Eton, and 


that there should be any legal restriction on the | from there went to the works of Beyer, Peacock and | 
amount of inert gases permissible in town’s gas. | Co., Limited, of Manchester. At the age of twenty- 


Naphthalene and cyanogen, he added, should be /| eight he obtained an appointment at the Castle Mill 

eliminated as completely as possible by reason of the | works at Tipton of the Earl of Dudley. Later, he | 
difficulties which their presence imposed on the dis- | first had a share in, and was eventually given the 

tribution and utilisation of town’s gas. Dealing with | entire management of, the whole of Lord Dudley's | 
the question of placing legal restrictions on the per- | mineral estate, a position which he occupied with dis- | 
eentage composition of the gas as regarded its com- | tinction for a period of twenty years. 

bustible constituents, he called attention to the fact 


In 1905 Mr. Claughton became a director of the | 


|such a huge concern as is the “‘ London and North- 


Western.”” No detail of the working of the under- 
taking was too trivial to escape his attention, and 
he was noted for the popularity which he attained 
among the company’s employees, in whose welfare 
he took the keenest and most practical interest. 
It was only a few weeks ago that, by reason of his 
ill-health, he resigned the position and was succeeded 
by the Hon. C. Napier Lawrence. 

Among Sir Gilbert's other activities, it may be 
mentioned that he was a member of the South 
Staffordshire Mines Drainage Commission and a 
director of Barclay’s Bank ; of the Earl of Dudley's 
Round Oak Works and Baggeridge Colliery ;. of the 
North British Mercantile Insurance Co y; of 
the Scottish-American Oil and Transport Company ; 
of the South Staffordshire Mond Gas Company ; of 
the South Staffordshire Waterworks ; and of Tankers, 
Limited. He also served on the local Coal Trade and 
Tron Trade Wages Boards. 

Sir Gilbert was created a baronet in 1912. 


SIR HERBERT BABINGTON ROWELL. 


WE much regret to have to wnnounce the death of 
Sir Herbert Babington Rowell, K.B.E., chairman 
and managing director of R. and W. Hawthorn. 
Leslie and Co., Limited, engineers, shipbuilders and 
locomotive builders, Newcastle-on-Tyne, which took 
place on the 23rd inst. 

Sir Herbert was born 1860 at Warburton House, 
near Neweastle-on-Tyne. He received his early 
education at Mill Hill School, and completed 
his. studies on the Continent, where he learnt 
French and Italian. He began his career as a 
shipbuilder and naval architect at Messrs. Wigham 
Richardson and Co.’s yard, Low Walker, where, 
during his apprenticeship, he gained practical ex- 
perience in all the shipyard trades, loft and drawing- 
office. This close association with the craftsmen of 
his profession in his early years doubtless contributed 
largely to his success in the management and leader - 
ship of industrial affairs and to his deep interest in 
the education and welfare of apprentices. His 
apprenticeship was followed by employment in the 
drawing-office of Messrs. Mitchell’s Walker shipyard, 
from which he ed to Glasgow University for a 
course of study in the higher branches of naval 
architecture under Professor Elgar. He afterwards 
joined the staff of Armstrong, Whitworth and Co. 
at Elswick shipyard, working under the then Mr. 
Philip Watts. About the same time he became the 
first lecturer in naval architecture at Armstrong 
College, Newcastle-on-Tyne. During his service with 
the Elswick firm he went out to Italy and superin- 
tended at Pozzuoli the construction of two cruisers 
carrying 120-ton guns, a task which was most success- 
fully accomplished, despite the fact that it involved 
the creation of a shipyard and the necessary skilled 
labour from the raw material on the spot. Mr. Rowell, 


|as he then was, returned to England in 1890, and 


had not been back long before he was appointed 
manager of the Hebburn shipbuilding yard of R. and 
W. Hawthorn, Leslie and Co., Limited. A few years 
later he became managing director. The present 
position of this well-known shipbuilding establish- 
ment, with its reputation for high-class workmanship, 
is largely due to his enterprise, organising ability and 
strenuous labour. Under his guidance the establish- 
ment practically doubled its capacity, until now, 
with its twelve building berths and equipment of 
up-to-date plant, it ranks amongst the finest of 
modern shipyards in the kingdom. On the retire- 
ment of the late Sir Benjamin C. Browne, in 1916, 
Mr. Rowell became chairman of the company. 

Sir Herbert was a notable figure in the industrial 


| world, having been chairman of the Tyne Shipbuilders’ 


Association, President of the Shipbuilding Employers’ 
Federation, and a Vice-president of the Federation of 
British Industries. He has also been similarly pro- 
minent on the technical side of his profession as 
President of the North-East Coast Institution of 
Engineers and Shipbuilders, member of Council of 
the Institution. of Naval Architects, member of 
Lloyd’s Technical Committee and others. During the 
war and from time to time since, Sir Herbert served 
on numerous Government Committees and Advisory 
Councils, including the Admiralty Shipbuilding 
Council, the Board of Trade Committee on the 
Engineering Trades, the Ministry of Reconstruction 
Advisory Council, the Labour Embargo Inquiry Com- 
mittee, and the recent Court of Inquiry into the 
Tramwaymen’s Wages Dispute. He was also a mem- 
ber of the Merchant Shipping Advisory Committee. 
It was in recognition of such services that he was 


| created a Knight of the British Empire three years 


ago. Sir Herbert was also a member of the Institution 
of Civil Engineers, a member of the Council of Arm- 
strong College, Newcastle, and of the Council of the 
Industrial Welfare Society. In 1918 he went for a 
voyage round the world, and visited the shipbuild- 
ing centres of China, Japan, the United States and 
Canada, his impressions of this tour forming the subject 
of valuable contributions to the Press on his 
return. 
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tion. An adjustable leg or foot and special studs for 


A New Electric Arc Welding 
Machine. 


WE were recently invited by Buckley, Saunders and Co., 
Limited, of 8, Prince’s-street, Westminster, S.W.1, to 
witness the working of a new electric welding machine, to 
which the name of “‘ Cye Are * has been given, because of 








FIG. 1—THE CYC-ARC WELDING 


insertion in the faces of the magnets are provided for use 
with curved plates. Furthermore, the tool is adjustable 
for use with studs of different lengths, The chuck which 
holds the stud is attached to the end of a steel plunger 
working in a solenoid. When the solenoid is not energised 
the plunger is forced as far out of it as it will go under the 
action of a spring, the compression of which can be 
adjusted. When the welding tool is in position, therefore, | 





TOOL 


ticular diameter or type of stud having wt mpl gem nn 
mined, the machine can be so set that the arc will endure 
exactly for that time and no longer. At the expiration of 
that. period the stud is forced against the plate and the 
weld effected. The welding current can either be cut off 
at the same instant that the stud is forced on to the plate, 
or it can be allowed to flow for any desired predetermined 
time thereafter by setting the machine with that purpose 
beforehand ; but in any case it is not necessary for the 


FIG. 2—VIEW OF CONTROL GEAR, SHOWING™ CAMS 


the regular cycle of operations on which its success depends | the stud is pressed against the plate to which it is to be | operator to do anything during the welding operation. 


and which it accurately performs. The machine, which is the 
joint invention of Mr. Louis John Steel, electrical engineer | 
at Portsmouth Dockyard, and Messrs. Harold Martin and | 


Edward McCarthy, bas, we understand, been in use for | now, current be allowed to flow both through plate and | diameter, is just about a second and a-half. 


welded by the action of the spring on the plunger. Hence, 


to start with, there is metallic contact and consequently | The machine does the rest. 
If, | which the are is allowed to play witha stud," say, }in. in 


electrical connection between the plate and the stud. 


Actually, all that he has to do is to “ press the button.’ 
The length of time during 


‘lhe smaller 


some time in the Admiralty Dockyards, and is now being | stud and in the solenoid, the plunger will be drawn into | the diameter of stud the less the time. 


put on the market. It possesses a number of interesting 
features. It is, in the yfirst place, accurately termed a 
machine, and it is an matic machine at that, for all 
that is necessary for the operator to do, so as to effect a | 
weld, is to press a button or close a switch, though, of 
course, the ** welding tool,” as it is called, has to be set 
for each weld. Secondly, it successfully welds together | 
(a) ferrous and non-ferrous, (6) non-ferrous and non- 
ferrous metals, and (ce). n be made to deal equally 
successfully with ferrous Metals alone. As far as our 
observation went there appeared to be no doubt whatever 
that there was actual welding or intermingling of the two 
metals at the weld. The apparatus, which is composed 
of two main parts, namely, the controller and the “* weld- | 
ing tool,” when we saw it at work, performed its duties | 
without a hitch of any kind, and we are informed that in | 
actual practice in the dockyards it is giving no trouble | 
whatever, and is not only cheapening construction in 
certain directions, but is making possible the carrying out 
of a given amount of work in less time than it could be 
effected by usual methods, such as drilling and tapping. 
The controller, which is contained in an angle iron 
framework and is completely enelosed, partly in sheet iron | 
and partly in expanded metal, is divided into three com- 
partments. In compartment A there are (a) an automatic 
timing and control apparatus, (b) a marble connecting and | 
regulating panel, (c) an adjustable reactance, (d) a non- 
inductive resistance, and (e) two carbon filament lamp 
resistances. In compartment B there are resistance coils, | 
carried on insulators, for welding current regulation. In | 
compartment C there is an automatically operated con- 
taector and a carbon filament lamp resistance which works 
in conjunction with it. Figs. 2 and 5 show two views of 
compartment A containing the timing and control | 
apparatus. Fig. 4 is a view looking through the contactor | 
compartment C into the resistance chamber e 
* welding tool,’ which is shown in Fig. 1, is described in | 
what follows. 
When we saw the Apparatus at work it was engaged 
in attaching screwed studs of Admiralty brass to steel | 
plate. The diameters of the studs which were dealt with | 
in Our presence were }in., jin., and }in., and we were told | 
that the maximum diameter of stud with which the 
machine, as at present built, will work is gin. Briefly 
explained, the operation of welding a stud to a steel plate 
is as follows :—The stud is first of all inserted in a chuck- 
like holder, which is carried in a frame provided with 
limpet-shaped electro-magnets so that it can attach itself 
to the steel plate, the whole being termed the 
‘ welding tool,” which is illustrated in Fig. 1. The end | 
of the stud is arranged accurately in the position which 
it is desired that it shall finally occupy, and the electro- 
magnets are then energised. The result is that the stud 
is held securely in position at right angles to the plate. It 
does not matter whether the plate is horizontal or vertical 
or whether it is required to attach the stud to the under- 
side of a horizontal plate or surface ; the frame, or welding 
tool, as it is called, sticking like a limpet, holds it in posi- 


the latter against the spring and an are will be struck | 
between the plate and the stud, since the latter travels 


To explain how, exactly, all the various component 
parts of the machine operate and co-operate would take 
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FIG. 3—CLOCKWORK CONTROL GEAR MECHANISM 


back with the plunger. There is an arrangement by which | 
the length of travel of the plunger, and hence the length 
of the arc, can be adjusted so that the proper length for 
different diameters of stud and different natures of metal 
can be provided for. 

One of the principal features of the machine and process 
is that the arc is only allowed to play for exactly the 
required period of time. The correct time for each par- 


up a great deal of space. We shall not, therefore, attempt 
to do so in any detail, but shall content outselves with 
giving a general idea of how things come about. It may 
be stated, in the first place, that the pressing of the push 
or the closing of a switch energises a solenoid the plun- 
ger of which normally hplds a brake against the last of 
a train of wheels driven by clockwork. At the same time 
an clectric circuit is closed, which makes it unnecessary 











Juny 1, 1921 


for the push to be pressed during the whole period of weld- | 
ing. All that is required is that it should be pressed long 
enough for the mechanism to be got well started. One 
pressing is sufficient to put the mechanism in operation, 
and it continues to work until the cycle of events has been 
completed and the weld made. 

As soon as the brake is removed a shaft carrying cams 
starts to revolve under the action of the spring-driven 
clockwork. A diagram showing a portion of the electric 
connections and the actuating mechanistn is given in 
Fig. 3, and with its aid we can particularise more fully. 
In it, the starting switcii, which may, if desired, be quite 
remote from the point at which welding is taking place— 
and the same remark applies to the actuating mechanism 
as a whole—is shown at A in the diagram at the left bottom 
corner. The cam shaft, which is horizontal, is shown at B 
in the drawing at the right bottom corner. It carries the 
cams marked C, D, E, and F—see also Fig. 2.. The cams 
C and D are incomplete, since they are each formed with 
a gap—C' and D' respectively—the purpose of which we 
explain later. Cam C on rotation opens the circuit of 
the brake release solenoid, which works in series with a 
carbon filament lamp, while cam D closes the circuit of 
that solenoid. The remote control switch or press button A, 
which is inserted in the electric circuit in parallel with 
cams C and D, can be opened as soon as the cam circuit 
C D is closed without stopping the rotation of the shaft B. 
The cam E has two arms, one of which is employed 
to control the coil of the solenoid of the ** welding tool’’ 
through a lamp resistance, and the other the coil of the 
main contactor, also through a lamp resistance. The | 
cam F, which is an evolute cam, controls the opening of a 
main circuit contactor and thereby also controls the closing 


. 
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say, when the timing mechanism is not in operation—over 
the gaps C' and D' in the cams. The cireuit through the 
switch A is by-passed when contact is made between 
fingers and cams, but the circuit through the brake release 
solenoid is maintained through the cams independently 
of the switch. 

On the further rotation of the shaft B the cam F engages 
with the contact finger F', and as a result the circuit 
closing the welding circuit contactor is made through the 
lamp resistance and the contactor operates, closing, as it 
does so, the main welding circuit and allowing carrent to 
flow through the plate and stud, the former being connected 
to the positive main and the latter to the negative main. 
Simultaneously, the solenoid H—see Fig. 3—of the “ tool 
holder ”’ is energised through ite lamp resistance and the 
stud is drawn away from the plate against the action of the 
spring which presses against the end of the solenoid plunger, 
and the are is struck. As the shaft B revolves still further 
the cam E engages with the contact finger E', with the 
result that the solenoid of the tool holder is short circuited, 
so that the spring immediately presses the plunger out of 
the solenoid and the stud is forced against the plate with 
sufficient pressure to weld the two together. 

The are between the plate and stud is, of course, main- 
tained until actual contact takes place, though it becomes 
shorter and shorter during the very short period of time 
taken for the stud to reach the plate under the action of the 
spring. On further rotation of the cam shaft the cam F is 
disengaged from the contact finger F' so that the solenoid 
actuating the contactor is de-energised and the main 
circuit is broken. The cam E on further rotation of the 
shaft B is disengaged from the contact finger E' so that 
the short circuit of the ‘** welding tool ’’ solenoid is removed 





and, further, that when a nut was screwed on to the end 
of the stud and a distance piece inserted between the nut 
and the plate, the stud could be elongated, but’ in no case 
was it torn from the plate at the weld. 

We may say in conclusion that for use in eases in which 
either it is not convenient to use the “* welding tool” or 
in which it is more convenient to take the work to the 
tool rather than the tool to the work, a special form of 
solenoid stud holder, which can be used in a fixed position 
—as, for example, in a small drilling machine—has been 
devised. We saw one form of it in successful operation. 








NEW CANALS AND HARBOURS IN BELGIUM. 


In a report recently issued by the Ministry of Public 
Works in Belgium, the following improvements are pro- 
jected in order of importance. First category—the most 
urgent :—(a) Improvement of the waterways between 
Liege and Antwerp, including the construction of the 
sections Lixhe-Ghenck, Genck-Beeringen and Quaed- 
mechelen-Hérenthals, with a corresponding amelioration 
of the Meuse below Liége, of a part of the branch canal 
to Hasselt, and of the Junction Canal between Hérenthals 
and Antwerp. The operations in the field for the survey 
of the new canals are finished. The line of these waterways 
is already decided on, and all the necessary plans for the 
work ought to be available this year. Surveys for the im- 
provement of the Meuse below Liége have been continued 
regularly, and it is hoped to begin work very. shortly ; 
| (b) dykes on the Mouse at Jemepze, Tilleur and Seraing, 
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FIG. 4—VIEW 


and opening of the welding circuit and consequently the 
welding current. The closing of the main circuit contactor 
energises the shunt solenoid H of the “ welding tool,” 
Fig. 3, which is de-energised by the short-circuiting cam E 
before the cam F leaves the contact finger F'. The timing | 
of the welding operation is finally controlled by the adjust- | 
ment of the contact finger F', as we shall also explain later. | 

The shaft B, Pig. 3, derives its motion, as has been said, | 
from clockwork mechanism. The latter comprises a barrel | 
J, in the interior of which is a coiled spring, exactly as in a 
clock, and toothed wheels K, L, M, N, QO, P, Q, and R and | 
a worm wheel 8. A bracket U with horizontal arms U* 
and U* supports between the latter a vertical shaft V on 
which is a worm T which meshes with the worm wheel 8. 
The vertical shaft V is provided with a collar V'. The | 
core G' of the brake release solenoid G is connected by 
means of a bell crank lever G* and a link G* to one end of a 
metal strip G*, which bears against the collar V* on the 
vertical shaft V. Connected to the latter, in such a manner | 
that it revolves as soon as the mechanism is started, is an 
ait brake fan V* or other type of governor. 

The method of operation is as follows :—It is assumed 
that the “ welding tool” has beén arra so that the 
stud is exactly in the position which it is desired it shall be 
welded. The tumbler switch on the “* welding tool ”’— 
see Fig. 1—is then closed with the result that the limpet 
magnets are energised and the “ tool” held firmly in 
position. The current required for this purpose, as well 
as that for energising the brake release solenoid and for 
operating the contactor, may be entirely separate from the | 
main current. The operating switch A, Fig. 3, is then 

ushed. Immediately the brake G* is taken off the collar 

* and the mechanism starté rotating. As the shaft B 
revolves, the eams C and D come into contact with the | 
contact fingers C* and D*, which are normally—that is to 
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RESISTANCE FIG. 5—VIEW OF 


and the shaft continues to revolve until the gaps in cams 
C and D coincide with or come opposite to the ends of con- 
tacts C' and D!' respectively, so that the circuit of the 
brake release solenoid G is broken, the brake is applied to 
the shoulder V' of the shaft V and the mechanism is 
stopped, the cam shaft having made one complete revo- 
lution. 

In addition to the apparatus already mentioned, it may 
be explained the arrangements are such that there are in 
the welding circuit both a reactance—the coils of which 
are shown at W and W" in Figs. 2 and 5—and a resistance, 
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the coils of which, together with the contactor Z, are also | 


seen in Fig. 4. It may be mentioned that direct current 
is employed and that the voltage is 80. 

The success of the welding operation depends, as has 
been explained, entirely upon the length of time the arc 
is allowed to play. That, again, depends upon the length 
of time that the solenoid of the “‘ welding tool” is ener- 
gised, which is controlled by altering the position of the 
contact finger F* so that the period elapsing between the 
energising and short circuiting of the solenoid can be 
varied, In the apparatus which we saw the period could 
be varied from zero up to 3sec. The adjustment is made 
by turning the central spindle of the dial Y, Fig. 5, which 
has the effect of raising or lowering a vertical spindle 
which carries a weight X, Fig. 3, and the bottom end of 
which forms the contact finger F! of the cam F. 

Although we only saw the machine actually engaged in 
welding Admiralty brass studs to a steel plate, the appa- 
ratus is capable of welding brass objects of very different 


| 


shapes to steel, and we were shown specimens of what had | 


been done with it. 


studs which we saw welded in postion, they would break 
when hit with a hammer a number of times first on one 
side and then on the other rather than yield at the weld, 


We may add that, with regard to the | 
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and on the Sambre at Marchiennes and Charleroi ; (c) the 
Brabant Canals, connecting the coal mines of the Campine 
with the rest of the country; (d) enlargement of the 
canal between Charleroi and Brussels, below Clabecq ; 
(e) enlargement of the fishing harbour of Ostend; (/f) 
building quays along the right bank of the Scheldt on the 
Austruweel bend; (g) building a canal dock which will 
join the Kruisschans lock to the already existing docks 
in Antwerp; (hk) a new lock at Terneuzen; (#) a large 
dry dock at Langerbrugge in the abandoned arm of the 
Ghent-Terneuzen canal; and (j) the deviation of the 
Schijn at Antwerp. 

The second category includes projects proposed in the 
revision of the 1839 Treaties. The new treaty not being 
yet an accomplished fact, these improvements must be 
postponed It is hoped, eventually, to carry them out 
with the aid of a mixed Dutch-Belgian Commission. The 
more important are the Antwerp-Moerdyck canal, the 
Antwerp-Rhine canal, a canal from Maesbracht to 
Neeroeteren and the amelioration of the Antwerp-Liége 
line between Antwerp and Bocholt. 

The third category includes the following :—(1) The 
improvement of the Sambre between the basin of Charleroi 
and the town of Namur to admit the passage of boats of 
600 tons; (2) the improvement of the inner and outer 
harbours of Nieuport ; (3) the.creation of a fishing harbour 
at La Panne; (4) the improvement and extension of the 
fishing harbours of Zeebrugge and Blankenberghe; (5) 
the construction of a canal from Burght to St. Gilles Waes 
with a continuation to the Ghent-Terneuzen canal; (6) 
the establishment of canals from Jouscron to the Scheldt, 
from Renaix to the Scheldt, and from Roulers to the sea ; 


| (7) the construction of a tunnel at Antwerp under the 


Scheldt ;. and (8) the improvement of the canal from 
Ghent to Bruges. 
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Fuel Problems of the Future." 


By Sir GEORGE BEILBY, F.R.S,, Assoc. Inst. C.E, 


Tue Coat PROBLEM. 


DvuRING and since the war, the future production 
and use of fuel in this country has become elosely 
associated with social ideals which involve the 
raising of the, standard of living among the mining 
class. This, indeed, is the most pressing of the fuel 
problems of the near future. Can coal again be pro- 
duced at a price which will enable this country to take 
its place in the markets of the world, while the present 
standards of wages and working hours are main- 
tained ? Careful and impartial students of the 
economic facts of the situation tell us that this is 
not possible. Merely to regain an entrance into the 
iron and steel markets of the world, we are assured 
that the coal used in this industry must not cost 
more than 18s. to 20s. per ton. For the great trans- 
port services of the country a slightly higher cost for 
coal might be faced if all the available measures of 
economy in its use as fuel are adopted. It is obvious 
that, without a greatly increased output per man, 
the earnings of the miner cannot be maintained at 
their present figure. If a permanently higher cost 
of fuel must be faced, then its availability must be 
correspondingly increased. 

The gas undertakings of the United Kingdom are 
responsible for the distribution of the heat derived 
from about 20 million tons of coal per annum. This 
in round numbers is not less than one-eighth of the 
total amount of coal consumed in the country. The 
experiences of these undertakings as regards the 
depreciation in the quality of coal they have received 
during and since the war has been freely disclosed 
and discussed by their engineers and directors. 
During the inquiry of the Fuel Research Board into 
the question of gas standards, they were in close 
touch with this subject, and my 
are based on first-hand knowledge. 
recommendations, the Board of Trade 
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.|in 1920 is* given in the United States Geological 


Survey. The total output including brown coal and 

lignite, amounted to 1300 million metric tons. This 

is within 3 per cent, of the maximum output, which 

was reached in 1913 and 1918. Of this total output :— 

Per cent. 
45 


22 
19 


The United States of America produced seats & 
Great Britain and the British Fmpire sy 
Jermany produced ee 
Other countries, ranging from 2 per cont. down- 


wards, produced 14 


Total 100 
Brown COAL. 


One of the most significant features revealed by 
this survey is the remarkably rapid de t 
in the winning and use of brown coal and lignite 
in Europe, and particularly in Germany. The output 
in. Germany in 1919 had reached the huge figure of 
93.8 million tons, but this was overtopped in 1920 
by an output of 111.6 tons, an increase in one year 
of nearly 18 million tons. The total European output 
in 1920 amounted to 140.7 million tons, made up as 
follows :— 

Million tons. 

Germany - ons @ 
Czecho-Stovakia . . 
Jugo-Stavia 
Austria . 
italy e 
Netherlands ee 
France .. 
Spain 


| = 
—odeded te hed 
ASCH esa] 


a 


Total 


The glowing accounts of this development which 
have appeared in the technical Pressueaeenaest 
two years may have struck us as 
the solid fact remains that the output of 
peg last year was 111 million tons. 

y faced the fuel problem ‘of the fatuce. so 


now alee us, it is not surprising thet 
example is being followed, not only in Central Europe, 
but in Victoria and in Canada 
Th Victoria extensive deposits of mated tp Scan 
Central d, which are estimated 
een of Geol to contain 
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In view of the stage reached by the national coal 
problem, the time hes come when the vitel interests 
of the consumers must‘be reckoned with in any 
settlement which is arrived at. These inferests 
require thet the mineowners and miners must alike 
realise that their responsibility is not met by the 
output of mere material at the pit head and its 
distribution to constimers by roed or rail. Whether 
this meterial is to be consumed in its raw state as 
fuel, or whether it is to be converted into fuels of 
higher availability by gasworks or other carbonising 
end gasifying agencies, what counts is its thermal 
velue. To the miner it may seem a revoluti 
proposal that he should be paid by the therms he 
sends to the surface; but as he himself possesses 
views in connection with the dev t of his 
industry involving a treatment of the-national fuel 
problem from an entirely new and revolutionary point 
of view, he cannot logically ignore the effects on the 
consumer end on the.netion at lerge.of.the perma- 
nently increesed cost of fuel which must result if his 
claims for a higher standerd of living.are to be 
realised. 





To my mma 1 would be 2 serious set-back to our 
civilisation if the only solution of the economic 
problem involves the production of coal at prices | 
which are insufficient to ensure for the miner a steady | 
amelioration of the conditions under which he lives | 
and brings up his family, and I for one would be | 
prepared with good heart to face the working out of | 
the more efficient use of fuel which is absolutely | 
necessary if a higher price is to be paid for coal. 
This, however, would only be on one condition, 
nemely, thet there is a genuine co-operetion of coal 
owners and miners, not only in the organisation of 
output on modern lines, but in the endeavour so to 
sort out end prepare the output by screening and 
washing the coal at the pit head that the consumer 
is called upon to pay carriage only on the actual | 
fuel value received. The gas or electric undertakings 
are certainly entitled to press home to the miner the | 
fact that, as the consumers of gas and electricity 
only pay them for “therms” or “ units” received, | 
they in turn should pay the coal owners and miners | 
on the same basis, though at a cost per therm which | 
will leave a reasonable margin of profit on their | 


operat jons. | 


Wortp’s Coat Suppty. 
An interesting review of the world’s coal supply | 
The | 





* The Institution of Civil Engineers, June 28th, 192). 


* James Forrest’ Lecture, 1921. Abridged. 


organised it is @nticipated that the coal 
duced at the mines at 2s. 3d. per ton. 
from 40 to 50 per cent. of water, 
2 tons is equal to about 1 ton of ordinary coal. A’ 
50,000-kilowatt generating station is being 
at Morwell for the transmission of current to’ Mel- 
bourne. Though a considerable market appears-to 
exist for the coal as it is mined, it is intended te 
esteblish briquetting and carbonising plant at the 
mines, so that fuels of higher availability will be oe 
duced from the raw coal. In 1920 a sample of 
cea DURE: taco, end countamaenaGr =a 
carbonisation were carried out at the Fuel Research 
Station. 

In the Dominion of Canada experiments are in pro-. 
gvess on the briquetting and carbonisation of the 


brown eoals of Manitoba and Saskatchewan. These in 


experiments are being carried out under the auspices 
of the Dominion Government and of the Government 
of the Province of Saskatchewan. 

Somewhat allied to the lignite problem is that of 
the development of peat as a fuel. -The Dominion 
Government of Canada is keenly interested in this 
question, and I shall have something more to say on 
the subject at a later stage. Germany also is pre- 
paring for important developments, some of which 
are described in Taz Enerneer of April 22nd, 1921. 
The Wiesmoor plant, which has been in use since 
1910, is now regirded as obsolete, but during the 
| ten years it has been in use much valuable experience 
has been gained on the winning and use of peat.. The 
| average fuel consumption is stated to be from 2.7 
to 3 kilos. of partially dried peat sods per kilowatt- 
hour, and the cost of the peat is taken at 5 marks per 
ton. It is now proposed to establish a line of generat- 
ing stations fired by peat extending from Kénigsberg 
on the east to Wiesmoor on the west. 

The world’s output of brown coal and lignite in 
1920 was about 143 million tons, or 11 per cent. of 
the total coal output. of 1300 million tons. From the 
European point of view the significance of this fact 
must not be gauged in terms of this moderate per- 
centage. According to the extent to which Germany 
can meet her own requiréments for heat and power 
by the development of lignite, peat and water power, 
the output of her coal mines will be set free for export, 
and she will thus take a more important place in the 
markets of the world. The cogl owners and, miners 
of this country would be well advised to keep an eye 
on the development of brown coal and lignite in 
Germany and elsewhere. 
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Turning now to oil, the other great natural source 
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of fuel, we find that the world’s output for 1920 was 
about 97 million tons, of which :— 


The United States praenert:; 
Mexico produced .. 
Russia 


roduced . 
Dutch Fast Indies produced 
India produced 


Persia sobdnasih : 
Countries producing less than 0. 5 per r cent. - pro: 
duced .. «+, « : P 


we 





2.6 


Total 100.0 


The oil output, therefore, amounted to 7 per cent. 
of the fuel output of the world, reckoned in tons. If 
reckoned in potential therms, the figure would be 
raised to 10 per cent. 

As the United States has extensive oil interests in 
Mexico, it may be taken that last year she controlled 
75 to. 80 per cent. of the total output of the world. 
It is therefore significant that, in official quarters, 
grave anxiety has been expressed as to the probable 
exhaustion of these resources in view of the rapid 
development in the use of motor spirit for road trans- 
port and of fuel oil for transport by sea. : 

While we are justified in discounting to some extent 
the elements of popular panic which have been obvious 
in much. that has a d in technical journals, as 
, the fact remains that, but 


and the extensive interests of the United States in 
this production, the actual danger of shortage in 
America would have already become more acute. 
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of manufacture, and the cost 
of 


(2) suitability of aleohol, either alone or in 
-modifications of the qe! types of such 

engines which may be necessary to the attainment of 
(8) ‘The question of de-naturing the aleohol and thx 


siimemensaliis ahptinoh exolt ciaiah trdor 
t. ¢: eget 


— useful taformation 


od mae}: > a os 


: end timate te the 
rn to initiate and supervise experimental! 
workin Tae end over- 

ion and utilisation of power 
‘from time to time for public 
a 


ee renies considered by the 

for Seientifie Industrial 

Saeaamgy Ale recommended the Research 

Board to continue the of these problems. 

the Fuel Ricasheoh 

of Sir Frederic 

vestigation Officer. This 

appoiatment was confirmed by the Lord President 

on December 17th, 1919. Since his appointment 

Sir Frederic Nathan has devoted his whole time to 

these inquiries, and has been in close touch with the 

Government Departments interested in the questions 
volved. 


As regards the work of the past year, Sir Frederic 
Nathan reports that experiments carried out on the 
cultivation of Jerusalem artichokes have indicated 
that very good yields of alcohol per acre could be 
obtained from them; these experiments are being 
repeated this year, and if the previous year’s results 
are confirmed, it may be desirable to consider the 
possibility of growing this tuber to supply a limited 
quantity of alcohol for special purposes, such as 
aviation. An examination of the artichoke stems 
has indicated that it may be possible to convert them 
by a simple treatment to paper pulp. Should this 
prove to be the case, both products would be 
cheapened. 

The investigations as to the possibilities of pro- 
ducing alcohol in the Empire overseas are still in 
progress. So far as they have gone, they indicate that 
in the sugar-growing countries molasses, from which 
alcohol might be obtained, is being wasted, but that 
the quantities are comparatively small, and in most 
cases would be insufficient to meet even local require- 
ments for aleohol. Alcohol might be made from 
suitable crops grown specially for the purpose in 
those Dominions and Colonies where labour is avail- 
able, and used to supplement or take the place of 
supplies. from the above sources. Some such course 
is specially desirable where petrol is dear and difficult 
to obtain, for instance, in the East African Protec- 
torates and West African Colonies, which are, more- 
over, very dependent on motor transport for their 
development. 

The use of cellulosic materials is not. yet possible, 
because although research work is m hand to find a 
process that could: be employed on a commercial 
scale in those regions ~where such materials exist. in 





sufficient abundance, it has not so far led to amy defi- 
nite results. Where, however, materials capable of 
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casy hydrolysis exist, as, for instance, is the case with 
waste rice straw, the recent large scale experiments 
n Burmah, carried out under the auspices of the 
Burmah Oil Company, appear to indicate that the 
joint production of alcohol and paper should be a 

ommercial possibility—vide Sir Charles Bedford’s 
paper in the Journal of the Royal Society of Arts, 
June, 1921. 

Until alcohol can be made from waste materials 
which can be collected and treated at small cost, it 
does not seem likely that Empire-produced alcohol 
can be imported into this country on any considerable 
scale; it is improbable that it can. be produced 
cheaply enough or in sufficient quantities from mate- 
rials grown for the purpose in those overseas portions 
of the Empire which will no doubt before long produce 
it in this way for local consumption. 


PEAT. 


Another of the fael problems of the future is the 
winning and utilisation of peat. Refereace has 
already been made to the extersive peat develop- 
ments which are in progress in Germany. are 
based on the experieace gained et the Wiesmoor Peat 
Station, which has been in operatioa since 1910. The 


cent. 
prior to 


These sehemes 
difficulty which @ 
quantities sufficient to meet the day-by-day require- 
ments of any large central station, When it is 
realised that the peai deposit in a good bog 20ft. 
deep is only the equivalent of a 12in. or l4in seam 
of coal, it will be evident thet even an output of 
1000 tons a day of air-dried peat involves the laying 
out and development of an enormous surface. At 
the Zehlonbruck plant, near Kénigsberg, it is proposed 
to use 920,000 tons per annum, or about 2500 tons 
per day. 

Professor Purcell informs me that to win mechani- 
cally 900,000 tons of air-dried peat in one season at 
least 4500 men, women and children would be required, 
and the area over which the spreading and drying 
operations would extend could not be less than 9000 
acres, or, say, 15 square miles. He suggests that in 
dealing with any production over 60,000 to 80,000 
tons per annum from any single district, the difficulty 
would increase as the square of the production. 

The Irish Peat Inquiry Committee was fully 
informed as to the position of peat winning in Germany 
prior to the war, and also as to the earlier survey and 
investigation work of the Canadian Department of 
Mines. In April, 1918, a Peat Committee was set 
up by the Federal Government, in co-operation with 
the Government of the Province of Ontario, to investi- 
gate the possibility of manufacturing peat fuel on a 
manufacturing scale. The Alfred peat bog, on which 
the work of the Committee is being carried out, is 
about 43 miles east of Ottawa, and about 70 miles 
from Montreal. Last summer Professor Pierce 
Purcell, the Peat Investigation Officer of the Fuel 
Research Board, visited the experimental station | 
at this bog, and carefully studied the results which | 
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same bog. The blocks can be sawn and cut like hard 
wood, and they stand transport with very little 
breaking up into smalls. In this respect they con- 
trast very favourably with the ordinary hand-cut 
sods, which break down seriously in transport by rail 
or road. 

The result of last year’s experience at Turraun 
show that :— 

(1) Machine peat dries more quickly than * cut 

t”’ under equal weather conditions. 

(2) Peat spread during August and even as late 
as September 3rd will have dried sufficiently (say to 
35 per cent. moisture) to be used as a fuel. 

(3) It was possible in the wet and unfavourable 
season experienced to dry three separate spreadings 
of peat on the same area. 
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5th was’ little damaged by the rain and frost in the 
early part of the year, and was harvested, although 
4 months 

(5) The peat-winning season at Turraun extended 
over 7 Og ae Seeueemay from February 5th 
to September 3rd. 

(6) Machine peat can be “footed " when containing 
75 per cent. moisture or less, and may be’ clamped ”’ 
when containing 40 to 50 per cent. moisture. Slow 
final drying is to get the best results with 
machine peat, and it is advisable that this should Se 
rege tec gh “¢elamp,” the toughest blocks being 


(7). The season referred to had been one of the 
experienced for some years. In 6 out of 8) 
the rainfall exceeded the average for the past 
and although J — was a dry month, there 
163 rainy days in the 8 months. 
Steam-raising trials at the Fuel Research Station 
have shown that the peat in this form is an excellent | 
fuel. Though the evaporative efficiency actually | 
obtained was only 65.4 per cent., this was obviously 
due to the unsuitability of the furnace arrangements. 

Further trials will be made under more favourable 
conditions. 

Peat blocks lend themselves admirably to car- 
bonisation, either in vertical retorts at temperatures 
between 700 deg. and 900 deg. Cent., or in steel 
retorts at 550 deg. to 600 deg. Cent. The charcoal 
resulting from carbonisation is an ideal fuel for suetion 
gas producers. The oils obtained by carbonisation 
are now being examined. 


lait 


CoAL WINNING AND PREPARATION. 


As coal is likely to remain the chief source of fuel, 
not only fer Great Britain, but for the world at large, 
the problems of its winning, preparation and use still 
occupy the foreground in all serious consideration 
of the subject. In the solution of these problems there 


ing number of fuel experts and engineers, not only 
in the pioneering work of experiment and inquiry, 
but in the organisation and development of new 
methods as these are evolved. 

In seeking to come to closer quarters..with these 
questions, it: may be helpful if we can set them out 
with some sense of proportion and perspective as they 
appear from the British point of view. We know, 
broadly, that in normal times before the war, the 
annual output of coal of the mines of the United King- 
dom was approximately 287 million tons, of which 
189 million tons were consumed as follows :— 





had been achieved under the direction of Mr. E. V. | 


Moore, who is the engineer in charge. Professor 
Purcell was able to watch the harvesting operation 
over a period of weeks, and obtained much useful 
information as to machines and methods. His dis- 
cussions with Mr. Moore were most useful, and on his 
return to this country he presented to the Fuel 
Research Board an exhaustive report of his visit. 
During the present season Professor Purcell hopes 
to visit the peat stations in Sweden, Germany, Den- 
mark, Holland and France. We shall thus be in inti- 
mate touch with all the more important developments 
which are in progress, and the Fuel Research Board 
hopes, by continuing the publication of full reports, 
to serve as a useful centre of information on this 
subject. 


RESEARCH. 


With regard to the Fuel Research Board’s own 
activities, these were necessarily seriously curtailed 
by the.war and the post-war conditions in Ireland. 
Last season, however (1920), peat was cut, macerated, 
spread on the bog at Turraun, air-dried and harvested 
there. 

At the beginning of the present year, 100 tons of 
this air-dried peat were sent to the Fuel Research 
station, where some interesting experiments were 
carried out on its use for boiler firing and for car- 
bonisation. The peat, when it reached the station, 
contained about 27 per cent. of. moisture. After | 
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having been kept under cover for some months the ability.” 





| natural state of the coal. 


Loar he 

1. Railways .. 15.0 
2. Coasting 2.5 
3. Factories 60.0 
4. Mines .. 20.5 
5. lron and steel 31.0 
6. Other metals > 1.3 
. = Brickworks, potteries, glass and chemica's . -- 5.8 
4 i. . 18.0 
9. Tetaene 35.0 

Total 189.1 


If from this total we deduct items 5, 6-and 8 (iron 
and steel, other metals and gasworks) together, 
say, 50 million tons, the balance of 139 million tons 
represents the amount which is burned in the raw or 
The greatest of the fuel 
problems of the future is to decide what proportion 
of this huge total it will pay to subject to a preliminary 


| operation of carbonisation or gasification, with the | 
object of sorting out the potential thermal units of | 


the coal into groups of higher availability or greater 
convenience as fuels, ¢.g., gas, motor spirit, fuel oils 
and coke. 

Though the operations of carbonisation and gasifica- 
tion involve the expenditure and loss of some of the 
thermal units of the coal, so that the collective 
thermal value of the new fuels is less than that of 
the original coal, yet the loss may be more than 
compensated for by the increase value of some of the 
new fuels. 

At the prices of to-day a “therm” in the form of 
coal costs from Id. to 2d., while in the form of motor | 
spirit its cost is from 20d. to 25d., and in the form of | 





town gas 10d. to lid. These figures show the pre- 
| Maiums which can be paid for the higher * avail- 
of special fuels:, The general recognition of 


moisture was reduced to about 17 per cent. This peat | the value of availability and convenience of the more 
is in the form of hard blocks of various lengths, up | costly forms of fuel must not tempt us to overlook 
to about 10in., with @ cross section of something like | the necessity for a critical examination of the uses to 


2in. by 2in. 
twice that of the ordinary hand-cut sods made on the 


Its density is rather under 1, or about | which the more expensive fuels are being devoted. 


In the case of motor spirit, there is a decided ten- 





(4) The peat cut and spread as early as February | 


is ample scope for the skill and enterprise of an increas- | 
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dency to regard mere convenience as a sufficient 
justification for its use. While for swift transit by 
air and by road there is no cheaper substitute in 
sight, there are good grounds for believing that, for 
the heavier forms of traffic, motor spirit may be 
replaced by much less expensive fuels. A certain 
amount of success has already been attained in the 
use of small suction gas producers in the slower and 
pote classes of motor vehicles. The most hopeful 
rt nap ore pe = rag AAP ie 
designing of small suction gas producers for 
definite types of solid fuel. The inventor too often 
feels that the success of his invention will depend on 
its adaptability to a great variety of conditions, and 
he fails to make any one successful design by attempt- 
ing to deal simultaneously with a number of variables, 
Small suction gas producers for motor vehicles 
| ought in the first instance to be definitely designed 
for, and worked with, one definite type of solid fuel. 
Anthracite, low temperature coke, wood, charcoal, 
and peat charcoal, each have their special charac- 
teristics, which will affect the design and working of 
the gas producer. The more important features which 
must be taken into account are—-freedom from tarry 
or oily impurities, density, inflammability and the 
quantity and nature of the mineral ash. 








Sream Ralisinea. 


When coal is used for steam raising under the best 
| known conditions, it is obvious that there is little 
to be gained in thermal efficiency by any preliminary 
| sorting out of the thermal units of the coal into fuels 
of higher availability. It is well known that an 
efficiency of 75 to 80 per cent. is attainable in steady 
| practice: This is borne out by the results of the work- 
| ing which were experienced during the first. quarter of 
| the present year at two of the London power stations. 
| At the electric generating station of the General 
Electric Supply Company the average efficiency, less 
| banking, was 75.5 per cent,, though the average 
percentage of ash was 18.4. "At the Durnford-road 
power house the average efficiency was 78 per cent., 
and the averege percentage of ash was 16. Supposing 
the. coal used at these stations had been submitted 
to preliminary carbonisation and its thermal units 
sorted out into the forms of gas, tar and coke, how 
would this have affected the evaporative efficiency % 
Of the total thermal units of the coal :— 


Per cent. 

The coke would contain .. 70 
The yas would contain 12 
The oils would contain i! 

“3 
Intrinsie thermal loss > 7 per cent. } 13 
Heat to be supplied for carbonisation, 6 per cent. 
Net thermal! value of the products SO 


| The high thermal availability of the rich gas would 
be thrown away if it were used for steam raising, the 
fuel oil would be a boiler fuel decidedly superior to 
the original coal, and the coke would not be of more 
than equal value to the coal. Solely from the steam- 
raising point of view, therefore, a thermal loss, and 
not.a gain, would result from the operation. 

I am quite prepared to admit that in special cases 

this thermal loss might be compensated for if a local 
market for the rich gas were available. In most cases, 
however, the margin of profit would be much too 
small to justify the extra capital expenditure which 
would be required. The problem of the future which 
| awaits solution is how to stimulate the practical 
| interest of the owners of steam-raising plant through- 
|out the country. It may be that the permanently 
|inereased cost of coal will supply the necessary 
stimulus, but this will only begin to take effect when 
| the industry has settled down to more normal con- 
| ditions. For steam raising in this country, the cheapest 
| form of fuel is coal or coke if it is used under reasonably 
scientific conditions, and so long as this is the case, 
the use. of fuels of higher availability will only be 
economically practicable under very special con- 
ditions. 

In America the use of pulverised fuel is making 
steady progress, not only for metallurgical purposes, 
for some of which it is very suitable, but even for 
steam raising. The case for steam raising by this 
method is still, however, by no means clear. 

The primary object of the coke industry is the 
production of hard coke for the manufacture of iron 
and steel. The coals used must be of a special type. 
The therms obtained in the form of gas, though of 
high availability, are primarily used for the heating 
of tlie e6ke ovens for which therms of lower availability 
would do equally well. In a few cases in this country 
the surplus gas is: sold to gas undertaking; in the 
neighbourhood of the coke, ovens, and in that case 
| full advantage is taken of its high availability. 
| \ In Northumberland and Durham the surplus gas 
| from the coke ovens is used for the generation of 

electricity by steam boilers and engines, the current 
produced being fed into the main circuit of the 
Neweastle Power Company. In this case the high 
availability of the gas therms is thrown away in 
doing work which could be done equally well by 
cheaper therms in the form of coal or coke. The tar 
and ammonia which are recovered from the coke 
ovens take their place side by side with the same 
products of carbonisation in gasworks: The hard 
| coke, owing to its ‘lensity and the practical absence 
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of volatile matter, is quite unsuitable as a domestic 
fuel, except in specially constructed stoves or water 
heaters. 

The future development of the coking industry must 
mainly be determined by its intimate association with 
the iron and steel industry. 


Gas. } 


practice, only from 21 to 24 per cent. of the total | 
potential thermal units of the coal is being sold in 

the form of gas. To imerease this pereentage two 

methods were available, both depending on the pro- | 
duction of water gas by one or other of the reactions 

between steam. and carbon at a high temperature. 

The first of these methods was the old-established one 

in which a portion of the coke produced in the retorts 

was transferred to a separate producer, in which it 

was raised to bright imeandescence by an air blast 

and then subjected to the action of a current of steam. 

The thermal efficiency of this operation ranged from 

45 to 55 per cent., according to the method of blowing 

up and steaming adopted. The second method has 

recently been chosen in connection with ‘vertical 

retorts. In this case the water gas reactions ere 

carried out in the lower part of the column of red-hot 

coke in the retort itself, by passing through it a current 

of steam. The volume of gas producéd is much in- 

creased, though its calorific value is reduced by the 

addition of water gas to the hydro-earbon gas result-~ | 
ing from the carbonisation of the coal. We can now | 
sey with confidence that there is not only a very 

substantial gain in therms in the form of gas, but also 

in the yields of ter and ammonie. Iwill only quote 

the results of one set of tests, which were carried 

out at the Fuel Research Station on a South Yorkshire 

coal of good quality. 

At a working temperature of 1260 deg. Cent., and 
with 21 per cent. of steam, the gains per ton of coal 
were :—22 therms in the form of ges ; 34 Tb. of tar ; 
and 61b. of ammonium sulphate. While without 
steam only 23 per cent. of the potential heat of the 
coal was obtained in the form of gas, with steem 33 
per cent. was obtained. The extra heet which had 
to be supplied to the retorts in order to produce these 
results was 10 therms per ton of coal carbonised. It 
is estimated that the additional value of the products 
obtained by steaming amount to et least 10s. per ton 
of coal carbonised. 

The general adoption of steaming in vertical retorts 


will almost certainly be followed by a great extension | 


of the use of this form of retort, and a very substential 
saving will result, both as regards the ges under- 
takings and the consumers at large. 


CONCLUSIONS. 


From this brief review it appeers that coal is likely 
to remain for a long time the world’s chief sourée of | 


fuel. Its more efficient use may be secured :— 


(1) By more careful sorting and preparation at the 


mine. 


(2) By the improvement of boiler firing on well- 


known lines. 
(3) By the sorting out of its combustible consti- 
tuents into fuels of higher availability or convenience 


THE ENGINEER 
| by means of four levers at the front, side and on the top 
of the headstock casing. No countershaft is required, the 
machine being started and stopped from a third lever on 


top of the casing. The hexagonal turret can be run out 


or in on the bed by a quick-power motion, the maximum 
distance obtainable between the face of the spindle flange 
and the face of the turret being 72}in. The height of the 
| line of centres is 13in., while a diameter of 28in. can be 
; | swung over the bed. 

In the gas industry the fuel problems of the future | The system of cast iron guards applied to the end of the 
have a new interest since the publication of the report i 
of the Fuel Research ‘Board on the results of its | 
inquiry into the subject of gas standards. As you | 
are no doubt aware, the results of this inquiry led | 
to the adoption by the Board of Trade of a new | 
method of charging the consumer for the gas which | 
passes through his meter. Aceording to present | 


| headstock is illustrated in the second engraving. The left- 
hand guard encloses a belt driving from the single-pulley 
shaft on to the constant speed quick-power traverse shaft 
situated at the rear of the The right-hand guard 
covers the train of gear’ wheels connecting the spindle to 
the feed box. A third guard, it will be seen, is applied to 
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in the district, and shall be periodically adjusted in accord. 
ance with the proceeds of the industry as ascertained in 
such district. 

(3) The amount of the percentage to be paid in each 
| district during any period shall be determined by the 
| proceeds of the industry in that district during a previous 
period, as ascertained by returns to be made by the owners, 
| checked by joint test audit of the owners’ books carried 
| out by independent accountants appointed by each side. 


Waces anp_Prorrrs. 


(4) The sum to be applied in each district to the pay- 
ment of wages above the standard wages, as hereinafter 
defined, shall be a sum equal to 83 per cent. of the surplus 
of such proceeds remaining after deduction therefrom of 








TURRET LATHE WITH 


| the single pulley. This guard can be adjusted to any angle 
| to suit the conditions of the drive, and, in addition, the 
| apertures through which the belt passes can be adjusted 
relatively to each other to accommodate different sizes 
| of driving pulleys. The guard, the makers tell us, can be 
| equally well applied in cases in which the lathe is driven 
by a motor on the floor. Since the photograph from whieh 
our engraving was reproduced was taken a slight improve- 
| ment in the design of the guard has been made. It is now 
| being made in halves with lug fastenings in order that the 
| belt, if necessary, may be readily changed without dis- 
| mantling the whole guard. With this arrangement a belt 
| already joined could be placed in position. 
| _ Afourth guard, as shown in the first engraving, surrounds 
| the chuck in order to prevent accidents and to serve as an 





| 
| 
| 
} 
| 
| 








by preliminary carbonisation carried out either at | 
high or at low temperatures. This has an important | 
bearing on the development of home sources of fuel 


oil and motor spirit and on the production of smoke- 
less solid fuel for domestic purposes. 

The development of oil shales as a source of liquid 
fuels is still only in its initial stages, but it has evi- 
dently a great future before it. 


The problems of the utilisation of peat, which cover | 


a wide range, both technically and economically, are 
mainly of local importance, and are not likely to 
affect the fuel supplies of the world to any great 
extent. 

The production of alcohol on a really large scale 
as a motor fuel of high availability bristles with 
economic and technical difficulties, and it is still too 
soon to pronounce an opinion on the possibilities of 
the future. 





A Turret Lathe with Guarded 
Headstock. 


Tue combination turret lathe illustrated herewith has 
recently been produced by Alfred Herbert, Limited, of 


Coventry, and is particularly distinguished from other | 


machines of its class by the system of guards applied to its 
headstock. The lathe, apart from these guards, generally 
follows more or less conventional design. It may be men- 
tioned, however, that the spindle has a Tin. bore, an 
exceptionally large diameter at least so far as British 
tools of this class are concerned. A 25in. Coventry chuck 
weighing nearly 5 cwt. is bolted to a flange on the spindle 
in accordance with the makers’ usual practice. The 
spindle and all the other shafts in the headstock run on 
ball bearings. The headstock carries a single-belt pulley, 
from which any one of sixteen different s can be} 
communicated to the spindle through gear trains controlled 


GUARDS FOR BELTS AND GEARING 


anti-splash arrangement for the cutting lubricant. The 
front portion of the guard is hinged to swing out of the 
way when the chuck is being adjusted. The top guard 
can be slid back, while, in addition, the whole arrangement 
| can be moved laterally. 


| 








| Coal Terms. 


| ‘Tue terms of the agreement, signed by both sides and 
| agreed to by the Government on Tuesday last, between 
| the miners and owners, as far as they effect a permanent 
| settlement, run as follows :— 

(1) A National Board shall be constituted forthwith, 
consisting in equal numbers of persons chosen by the 
Mining Association of Great Britain and persons chosen 
| by the Miners’ Federation of Great Britain. 

There shall also be established District Boards, con- 
sisting in equal numbers of persons representing owners 
and workmen in each district. 

The National and District Boards shall draw up their 
own rules of procedure, which shall include a provision 
for the appointment of an independent chairman for each 


(2) The wages payable in each district shall be expressed 
in the form of a percentage upon the basis rates prevailing 





GUARDED HEADSTOCK 


the amounts of the following items during the period of 
ascertainment :— 

(a) The cost of the standard wages ; 

(6) The costs of production other than wages ; 

(c) Standard profits equivalent to 17 per cent. of 

the cost of the standard wages ; 

and the share of the surplus applicable to wages shall be 
expressed as a percentage upon the basis rates prevailing 
in the district. 

Provided that if in any period the ascertained proceeds, 
after deduction of costs other than wages and the cost of 
the standard wages, prove to have been insufficient to 
meet the standard profits, the deficiency shall be carried 
forward as a first charge to be met out of any surplus, 
ascertained as above, in subsequent periods. 

(5) If the rates of wages thus determined in any district 
do not provide a subsistence wage to low-paid day wage 
workers, such additions in the form of allowances per 
shift worked shall be made for that period to the daily 
wages of these workers as, in the opinion of the District 
Board, or, in the event of failure to agree by the parties, 
in the opinion of the independent chairman, may be 
necessary for the purpose. Such allowances shall be 
treated as items of cost in the district ascertainments. 

(6) For the purpose of these periodical adjustments, the 
units shall be the districts set out in the schedule hereto, 
and shall only be varied by the decision of the District 
Board or Boards concerned, provided that no variation 
shall take place prior to February Ist, 1922, in the group- 
ing of any district, unless it is mutually agreed by the 
representatives of both sides in the district or districts 
concerned. 





STaNDARD RATEs. 


(7) The standard wages shall be the district basis rates 
existing on March 31st, 1921, plus the district percentages 
payable in July, 1914 (or the equivalents in any district 
in which there has been a subsequent merging into new 
standards), plus, in the case of piece workers, the percentage 
additions which were made consequent upon the reduction 
of hours from eight to seven. 

(8) In no district shall wages be paid at lower rates 
than standard wages plus 20 per cent. thereof. 

(9) The National Board shall forthwith consider what 
items of cost are to be included for the purposes of para- 
graph (4) (b) above, and in the event of agreement not 
being arrived at by July 31st, the matter shall be referred 
to the independent chairman for decision. 

(10) The wages payable by the owners up to August 
3lst inclusive shall be based upon the ascertained results 
of the month of March, and the wages payable during 
September shall be based upon the ascertained results of 
the month of July. The periods of ascertainment there- 
after shall be decided by the National Board. 


THERE is, according to a statement 'v the Bahamas 
Development Board, an opening for the es.ablishment of a 
shipbuilding and repairing yard in Nassau. The t 
slipways are capable of accommodating small vessels only, 
but with the development of the port a dry dock or slip- 
way to accommodate for repairs vessels of 1000 tons or over 
will become a pressing need, especially as new facilities 
for reaching Nassau vid Halifax are already available by 
means of the Canadian Government merchant marine 
steamers. With the deepening of the harbour, a work 
now being considered, the amount of shipping visiting 
Nassau will still further increase. It is also impossible 
under the present conditions to effect repairs to machinery 
at Nassau, and such repairs are sent abroad at necessarily 

ter cost than if done locally. A small brass and iron- 
oundry in eonnection*with the shipyard should therefore 


find full employment. 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
End of the Coal Strike. 


Tue long-drawn-out colliers’ strike is now at an 
end, and everyone is-gratified. After many disappoint- 
ments and surprises, the men have agreed to go back to 
the pits. As a matter of fact, many of them in the coal- 
fields hereabouts have been at work this week, and each 
day saw the numbers increase. It is generally expected 
that work will be resumed in’ the mines hereabouts next 
week, and at some of the ironworks in the MidJands pre- 
parations are being made with a view to reopening at the 
earliest possible moment. In any case, the resumption 
at the ironworks will have to be very gradual, seeing that 
whenever coal getting may re-commence, supplies of fuel 
will take a long time to reach anything like the normal 
standard. Neither does the state of trade justify the 
expectation that orders will be coming in with any rush, 
even when the works reopen. High prices have prevented 
the placing of orders with works in this country, and 
continental manufacturers have benefited enormously 
from the British policy of maintaining prices until the 
outlook became clearer. 


The Engineering Trouble. 


The engineering wages trouble continues a 
matter of first importance. Birmingham master enyineers 
are hoping for the best, but the situation remains 
one of great anxiety. I wish that I could write more 
hopefully of this week's outlook in the Birmingham dis- 
triet, but I really find myself unable to say anything very 
satisfactory or even specially hopeful. As far as the men 
have allowed the local figures to be known, the Birmingham 
ballot is understood to show a majority against the accept- 
ance of the masters’ offer. At Coventry, according to 
information supplied by the Amalgamated Engineering 
Union, the result is the same, 4000 being the figure men- 
tioned as having been cast for the rejection of the pro- 
posal and 2200 only in favour. There are 14,000 members 
in the Coventry area, and the returns show that only 
slightly more than 50 pe? cent. have voted. A number of 
men belonging to the Amalgamated Engineering Union 
and employed in the nut and bolt trade at Darlaston 
ceased work on Monday, following upon a similar with- 
drawal of their labour last week, acting, it is understood, 
upon union instructions. It appears that the proprietors 
of the works concerned, who are members jointly of the 
National Engineers’ Federation and of the Nut and Bolt 
Trades Employers’ Federation, propose to reduce wages 
to the extent of 6s. per week in two monthly instalments, 
to which the nut end bolt trade generally is believed to 
be willing to assent. The men, however, regard them- 
selves as bound to refuse any wage reduction whatever 
until a national settlement has been arrived at, and have 
declined to continue under the employers’ terms. 


Crown Bars Down to £16. 


A general reduction of £3 in unmarked bars 
has now been effected in all the districts of the kingdom, 
including South Staffordshire, following the independent 
jead of the Lancashire mills last week. The uniform new 
price is £16 per ton. When the war broke out, South 
Staffordshire mills were delivering this class of iron at 
£6 10s., and nine months ago the basis for unmarked bars 
was as high as £30 10s. Indeed, demand was so keen 
during the period of activity following Government de- 
control that it will be well remembered it was even possible 
to command a premium on the basis figure of £2 per ton. 
The deflation, therefore, now amounts to fully 50 per cent. 
since October last. Notwithstanding this huge deprecia- 
tion, the price has not yet approximated to that quoted 
by continental shippers. Bars such as the nut and bolt 
industry uses can be brought over from Antwerp at 
£10 10s. to £10 15s., including cost of transport, and there 
are considerable stocks in the hands of some of the big 
consumers. Manufacturers of unmarked bars have tried 
by means of successive reductions of £2, £2, £2, £5 10s. 
and £5 during the past nine months to bring themselves 
into line with the new situation. They are still well below 
French and Belgian quotations, however. This week's 
reduction, it should be carefully borne in mind, has little 
or no relation to the best bar trade. High-grade Stafford- 
shire bars are not susceptible to the foreign competition, | 
which is forcing the hands of producers of common bars. 
The reduction in the marked bar standard a fortnight 
ago from £27 10s. to £22 is held by the best houses to 
have brought their products into correspondence with the 
present situation, and no further rearrangement is in 
contemplation till the outlook alters. A good many 
inquiries have been received recently in view of the im- 
proved prospects of deliveries at an early date, Midland 
ironmasters are, however, by no means hopeful as to 
future orders, as they still maintain that since the cost of 
coal is likely to be materially reduced, it will not pay 
them to reopen their works while selling prices rule so low. 
Prices of galvanised sheets show yreater firmness, and 
prices above the recent nominal quotation have been 
obtained. 

Steel Business Remains Dormant. 

The cut in steel prices, made with a view to 
stimulating business, has failed in its object. With the 
fear that a strike of engineers is just possible, consumers 
will not stir. They cannot measure their requirements, 
nor do they know when they could reckon on deliveries. 
Schemes, including railway work, involving any expensive 
use of structural material, continue to be held up by the 
genera! financial stringency, and it is not thought likely 
that there will be any movement in this direction for some 
time. Moreover, there can hardly be much confidence 
in the stability of prices as long as such disparity exists 
between quotations at home and those received from 
competing nations abroad. The salient feature of this | 
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outside competition is the greater prominence which 
| Germany is assuming in our market, and to which I 
| referred last week. Her shippers are offering a wide range 
| of products, Billets are obtainable at £8, and sheet bars 
at about £8 10s. Other classes of steel are offered at prices 
woducer on the 

ire maker no 
Belgian billets and 
sheet bars are a little dearer than they were, owing to the 
alteration in the exchange, and locally re-rolled material 
from this source has stiffened in price. Finished steel 
makers using Belgian billets and sheet bars are still able 
to undersell users of the English material by at least £2. 
The nut and bolt trade of the. district is depending, very 
largely upon Belgian material, though the trade is far 
from fully employed, Hoop iron from Belgium can be 


which place the Belgian and French 
defensive, and which give the Staffor 
chance of effectually competing with. 


obtained at £3 to £5 under Midland quotations. 


Pig Iron Position Difficult. 


The pig iron position is difficult. 


forge pig iron. 


coke position increasingly serious. 


siderably reduced demand for foundry iron. 
the district at about 145s. per ton. 


Walsall Light Casters’ Strike Settled. 


As a result of notice having been given of a 
reduction of wages, some 200 or 300 casters employed in 
the Walsall light malleable ironfoundry trade have: been 


out on strike. The employers’ association gave two ad- 


vances to the casters in April and June last year, each of 
per cent. to piece 
workers. Trade was then in a flourishing state, but, owing 
to the miners’ strike and other causes, a slump has since 
set in, and recently casters have been making only three 
In consequence, the employers decided on 
a reduction of wages, the effeet of which would be to take 


38. per week to day workers and 7} 


days a week. 


off the two advances alluded to, one now and the other 
two months hence. The men having left work, a con- 


ference was held on Friday last, when the employers 


agreed to modify the terms, in so much as they ag 

to give effect to the reductions in three instead of two 
stages. This satisfied the casters, and work has been 
resumed. “A further reduction of 4s. per week in brass- 
workers’ wages in the Birmingham district takes effect 
automatically as the result of the decline in the cost of 
living shown by the May returns. 


LANCASHIRE. 
(From our own Corresp ndents. ) 


Mancurster, Thursday. 
Iron, Steel and Metals. 


Tere is, of course, an improvement in the 
general outlook this week, and the prospect of a return 
to coal production next week makes people feel more 
cheerful, although we have not yet had an opportunity of 
ascertaining the extent of the damage already done to 
British trade in the iron, steel, metal and engineering 
industries. That this damage will be much greater than 
is generally supposed may be taken for granted, and it is 
to be feared that our industrial population will have a dis- 
agreeable surprise. The idea of the striker always is that 
he can stop off work for a time and then take it up again 
where it was abandoned ; but the industrial world does 
not wait for the striker to come to hig senses, and we shall 
soon see that a lot of trade has been permanently lost. 
There was an order for steel railway axles taken by 
America the other day which is a good illustration of the 
sort of change which is coming over our trade. 


Metals. 


There is some hope that the demand for the non- 
ferrous metals may revive in a short time, for one cannot 
doubt that stocks in consumers’ hands are below an 
average. Very little buying by consumers here has been 
done for the last three months; and, in fact, Germany 
seems to have been the only active buyer recently. The 
recovery of Germany as a buyer of copper seems rather 
ominous, for it must mean that the engineering trade of 
the Fatherland is making headway, and as all the iron and 
steel materials for engineering are 30 to 50 per cent. 
cheaper in Germany than they are in Great Britain, one 
cannot be surprised if Germany should capture a fair 
share of the orders for machinery which the world is 
anxious to give out. The speculative character of the 
copper market at present is shown by the official quota- 
tions at the end of last week, which gave a difference of 
7s. fd. per ton between standard copper and best selected 
ingot. Electrolytic is dearer in proportion, but that is 
mainly because of the state of exchange with America. 
Some interesting figures concerning the American cost 
of making copper were published by the Metal Bulletin, 
from which it appears that the 1920 cost was 15} cents 
per pound. Unless this can be reduced considerably this 
year, there is no chance of a reduction in the sterling 
prices of American copper on this side while the exchange 
keeps under 4 dols. At the moment it stands at 3.75 dols. 
or thereabouts. The official price of copper sheets has 
been reduced to £114 per ton, but the prices for tubes, 
brass, locomotive condenser tubes, &c., remain 





Foundry iron 
is still in strong demand in comparison with the supply, 
though a few merchants have stocks, to which they are 
holding on. There is still very little business being done in 
Generally, local supplies are being supple- 
mented rather freely from the Cleveland district, the Cleve- 
land No. 3 beiny found very useful for mixing. For next 
month's delivery, the Cleveland makers are asking 5s. 
per ton extra. Smelters generally find anxiety as to the 
Supplies of foundry 
coke are rapidly running short, and a number of makers 
have come to the end, both of stock and production. The 
shortage has become very acute, and the price in the future 
is so uncertain an element that pig iron smelters are not 
in @ position to state when they will be able to restart the 
blast-furnaces, even if deliveries were assured.. The trouble 
in the engineering trade is a factor to be reckoned with, 
because obviously a stoppage there would mean a con- 
Meanwhile, 
consignments of Belgian pig iron are being delivered in 


unaltered. The market for tin has been steady for about 
a fortnight, and just at the moment one does not see what 
is likely to come to disturb it. Of course, there is little 
demand in Great Britain yet, but if fuel is soon available 
there should be some buying by the South Wales tin-plate 
works. One does not know, however, to what extent the 
tin-plate trade has been damaged. America has cheap 
steel and Germany has steel nwech cheaper. Our price 
for steel sheets is reduced to £19, and it is still some £7 
above the German price. ‘lhere wil) have to be great skill 
manifested if the British tin-plate trade is to hold its own in 
these times. The engineering demand for tin is very 
small, and there will be a decided tendency to use cheap 
gun-metal scrap rather than make new mixtures. The 
stocks of tin in the East are not undergoing any reduction 
at present. Lead is a very steady market round about 
£22 10s. for foreign and £23 10s. for English, but the outlook 
for spelter is very uncertain. One would like to know what 
the German sellers of spelter will do, but this is a very 
obscure question at the moment. Although it is now fairly 
certain that the production of coal will be resumed at most 
of the mines in a few days, this has made no difference at 
present to the state of the iron and steel trades here, 
except perhaps to encourage some merchant firms to offer 
pig iron for forward delivery. The prices which: they ask 
—say, £6 15s. for Cleveland—are not tempting enough, 
and consumers are very chary about buying ahead of 
requirements. It is not at all clear yet whether the 
demand for castings will return, and it is almost certain 
that founders will have to accept much lower prices for 
them. Derbyshire iron is very scaree, and although some 
furnaces may be at work again in a fortnight, it is not at 
all sure that all will be blown in. At present, the price 
for this iron in Manchester is £9 per ton, but such a price 
will not be available should all the furnaces start again. 
It is merely the result of scarcity. The news that the coal 
stoppage was over did not seem to have any effect on 
the iron and steel markets to-day. 


Finished Material. 


The demand for finished iron and steel has not 
been stimulated by the reduction of last week. Scotland 
and Staffordshire have again followed Lancashire in the 
Crown bar iron price, but foreign bar iron is still some £6 
per ton cheaper than British. German finished steel 
prices are also very threatening, and indeed German steel 
is now going into Belgium at less than the Belgian rates. 
The German works are also capturing all the Spanish 
trade. Our steel manufacturers assert that the new British 
prices are below the present costs of production, but if 
80 this is a disastrous state of things. Of course, a very 
big drop in the price of fuel would make a difference, but 
this does not seem to be expected at present. 


Scrap. 


The position in the scrap market is just the 
same. The prices for cast scrap are maintained, and 
there is no market for steel or wrought scrap. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The settlement of the trouble in the coal strike 
should mark the first step towards a revival in the hematite 
pig iron trade, but so far as this district is concerned, it is 
as well to remember that when the dispute arose and fuel 
supplies stopped, there was only one furnace in blast— 
at the Ulverston Ironworks. The other producing plant 
had already been put out of action owing to the depression, 
and the inability of smelters to produce at a profit owing 
to high costs. Cheap fuel is one of the necessities to the 
making of iron. {t is early yet to say what the immediate 
effect of this settlement will be, but it is expected that 
furnaces will be put to work in various parts of the district, 
a general resumption d« pending upon circumstances. 
There will certainly be a decrease in iron prices. 


Iron Ore. 


There is nothing being done in the hematite iron 
ore trade. The re-starting of the pits is—or, at least, of 
some of them—-possible within a short time. When the 
trouble in the coal trade broke out, there was only one pit 
at work—Roanhead—and that was on short time. At 
Ramsden Dock big stores of foreign ore are held. 


Steel. 


In the steel trade it is impossible to say when 
another start will be made. It is stated that even in the 
event of some furnaces being put into operation, the steel- 
producing plant will not be re-started for some time. 
That, of course, will depend upon circumstances, 


Shipping. 
The shipping trade is quiet, Small cargoes of 


pig iron left Barrow last week for Antwerp and coastwise. 
The imports of oil into Barrow are fairly heavy. 





SHEFFIELD. 
(From our own Correspondent.) 


The Strike—and After. 


Tx coal strike is now behind us. But, devastat- 
ing to trade as it was, it had its compensations. It seems, 
for one thing, to have driven home the lesson taught by 
the war, of adaptability to unusual conditions. The 
same thing, I suppose, could be said of other industrial 
areas, but certainly here it is remarkable how well some 
departments and whole works are carrying on after three 
months of a coal famine. Now the outlook is clearing— 
unless the engineers have in the meantime decided to 
cloud it again—and although there are quite large numbers 
of industrialists in these parts who shake their heads 
about the Premier’s optimism, equally substantial men 
there are who feel convinced there is a good deal in what 

| the Prime Minister says of the immediate future, You 
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ean find evidence in support of both opinions. Some firms 
here deelare that the end of the coal strike can make very 
little difference to them, as their order hooks are empty. 
Others state that with fuel available and labour conditions 
right, they have enough work for a long time ahead. 
Analysing the position, I honestly believe there is very 
little to fear in the Sheffield. and Rotherham districts, 
taking things as a whole. There will, of course, be indi- 
vidual instances of hardship. They seem inevitable ; 
but in the main there is good reason for coneluding that a 
fairly rapid development of the steel trade may be looked 
for. Take Vickers’ fine new works on Attercliffe Common. 
They, I believe, are now almost wholly devoted to the 
interests of electrical engineering. Well, there is a hranch 
of the steel industry which apparently has any amount of 
work waiting to be executed, and in the particular case 
referred to, the big Melbourne contract recently booked 
by Metropolitan-Vickers, of Manchester, should bring a 
good deal of useful grist to the Attercliffe Common Works 
mill. There are instances in this district, and there must 
be plenty in other areas, in which electric plant and 
machinery are months in arrears of delivery. Im fact, the 
machinery engineering branch generally seems to be very 
well off for work. 


The Time for Optimism. 


One of the problems here is how long it will be 
before the large numbers of new up-to-date steel melting 
furnaces which have come into existence in the last half- 
dozen years can be fully emploved. At the moment it 
certainly appears difficult of solution, but these things 
have a way of solving themselves. With the Continent 
undereutting our makers by several pounds per ton, it 
looks a little hopeless, but all the time two important 
elements are developing in our favour. Gradually the 
wide difference in the exchange rates is being reduced, and 
simultaneously the spending power of the world’s markets 
is recovering strength. The former is restoring the equili- 
brium of international competition, and the. latter will 
draw attention again to a fact which for the last year at 
least has had to be ignored, viz., the world shortage of 
steel in every shape and form. When a serious attempt to 
supply that need is commenced, the contention raised 
bv Sir Robert Hadfield a few months ago will be realised. 
Sir Robert's point, if T remember it correctly, was that the 
world’s actual need of steel is so stupendous that no one, 
two or three countries could dream of satisfying it. The 
whole steel-producing resources of Europe and America 
will be called into full requisition, and it is that time which 
lies ahead of us and warrants a robust faith in a complete 
resuscitation of the steel industry. Meanwhile, Sheffield 
and Rotherham firms and the large iron and steel-making 
interests of North Lincolnshire are goint to fight their way 
out to the better days now within sight. Labour con- 
ditions and exchange rates are against them at the moment, 
but they are determined to seize every possible oppor- 
tunity of reducing costs of production to such a level that 
competition in some of the world’s markets, even against 
cheap continental iron and steel, will not be out of the 
question. They know that, for the reasons already 
explained, every day must improve their position, and if 
only labour will maintain a reasonable attitude, it seems 
not unlikely that, sooner or later, the position regardin 
competition with continental makers may be almost 
reversed. At all events, our iron and steel makers are 
developing a fine fighting spirit, which is bound to win 
through if labour will do its part intelligently. 


Trade Union Short-sightedness. 


But that is just the point. The other day I 
visited a works where cutlery and many kinds of light 
steel implements are made. The place was full of the 
spirit of modern methods of production, but the firm finds 
itself up against the trade unions on a point which, to the 
ordinary observer, must seem incredible. The laborious 
and unhealthy grinding process on a hand-made table 
blade takes place between the forging and hardening 
of the blade on the one hand, and the fine, skilful grinding, 
known here as ‘‘ whitning,” on the other. Now the firm 

visited has a machine method of forging the blades, and 
some little time ago perfected, after many experiments and 
a considerable expenditure of monev, a machine for doing 
the rough grinding—the urinder’s donkey work—leaving 
the skilled grinder with the pleasanter and less laborious 
task of “‘ whitning” the blade—really finish-grinding. 
It meant that he could get through eight dozen ‘while, by 
the old method, he could not manage more than about 
five dozen. The firm very correctly, as I think, required 
the grinders to take a trifle less per dozen for hand ing 
the rough-ground blades, in order that the eost of the 
machinery and its upkeep might be provided for. But 
what happened ? The grinders saw at once that the 
advantage was theirs to a very considerable extent, and 
were agreeable to the moderate reduction» proposed ; 
but their union officials forbade them to accept anything 
short of the full payment as if thev had ground the blade 
throughout from the forging. Then what occurred ? 
The emplovers carried through experiments for grinding 
the blade entirely by machinery, but instead of emploving 
lads anc? girls to operate the machines. as thev might have 
done, they engaged a staff of maimed ex-Service men 
who before the war were engaged in one branch or another 
of the cutlery trade—men who knew what a finished knife 
ought to look like—and these men to-day are producing 
table knives made absolutely throughout by machinerv, 
and the knives compare very favourably indeed with the 
more costly hand-made article, every one being alike. 


A Sheffield Invention. 


Whilst there I noticed 2 machine designed by the 
firm and partly hand operated for boring tang holes in 
table knife handles, which reminded me of the fact that 
the latest type of this kind of boring machine, to which I 
referred a week or so ago, appears to be making verv 
rapid heedwav among cutlery manufaeturers. I was 
chatting the other dav with the inventor of it, Mr. George 
W. English. an engineer of manv vears’ standing. It is a 
eoncentrie horizontal drilling machine, designed specially 
for lightness, and having such sensitiveness that the 
operator feels the eut of the drill, instead of the latter 


tearing its way anyhow into the material. This particular 
| machine, the patent for which has been applied for, is 
intended for the boring of cutlery handles, but Mr. English 
explained that the principle can be applied quite as easily 
| to a variety of engineering purposes, and will be so applied 
| for instance, for centring anv part that has to be turned 


between centres and for boring edge tool handles, file | 


handles and the like. In the meantime, it certainly seems 
the fastest thing of the kind on the market, the blanks, 
which require no adjustment, being rapidly extracted 
after drilling by a clever little automatie contrivance and 
conducted down a brass shoot into the waiting receptacle 


Lord Aberconway on the Outlook. 
On Tuesday I was present at the annual meeting 


| of John Brown and Co., and heard Lord Aberconway, the | 


chairman, on the outlook for his company in particular 
and the steel trade in general. It was not perhaps quite 
so optimistic as T have tried to picture the future, but 
underlving his speec 


itself is unimpaired. At the moment, however, he con- 
siders the position of trade the most serious since he 
began his business career—and that is going a very long 
way back. He spoke of the company’s new tire, axle 
and other railway material making plant in North Lincoln- 
shire, of the many improvements carried out at Clyde- 
bank—such as a new platers’ shed, power-house, &c.— 


and of the company’s determination to equip its collieries | 


with the last word in coal-cutting machinery and other 
facilities for increasing the rate of output ; but he warned 


his hearers that railway material of all kinds is being pro- | 


duced more cheaply on the Continent than here, and that 
buvers are going to France, Belgium and Germany. 
Belgium, said Lord Aberconway, is delivering basic pig 
iron in this country at £5 per ton, whilst we cannot make 
it for less than from £8 15s. to £9, and basic steel can be 


bought from the same quarter for £8 15s., against the | 


British bare cost of production of £13 10s. Whilst it was 


true that through our dislocated economic system, the | 


cost of production here was too high, the chief difficulty, 


his lordship urgéd, was to be found in the unequal ex- | 


change rates. 


Prices Then and Now. 


Lord .Aberconway made some extremely inter- 
esting comparisons between prices which ruled in 1914 and 
this year, and emphasised the fact that coal lay at the 
base of the high cost of the production of iron and steel. 
In Jane, 1914, South Yorkshire steam hards were 11s. 


a ton, now they are 34s.; blast-furnace coke was 12s., | 


b was a very plain indication that his | 
lordship’s faith in the ability of the industry fully to recover | 


| a tragedy. Even assuming that the collieries are re-opened 
| next week, many .months, must pass before industrial 
| affairs in general can begin to regain the faintest sem- 
| blance of normality. There are, alas! many concerns 
| that are ruined beyond redemption. Even though the 
| hour be late, the minbrs’ leaders must be congratulated 
on their common sense in coming to grips with the one thing 
ithat really mattered—the question. of wages. The 
pity of it all is that this sane plan was not hit upon at an 
earlier date. There are few developments in the Northern 
industrial situation. Everything at the moment remains 
| in a state of suspended animation. There is no doubt, 
however, that, when becomes an established fact, 
there will be an immediate reaction and business will 
| proceed more or less actively. 


Pits Permanently Closed. 


The full and disastrous effects of the general 
|abandonment of coal getting will not be realised ‘until 
efforts are made to resume. When that time arrives new 
difficulties will be encountered, and the work of re-starting 
will be found infinitely more difficult than was the putting 
into effect the decision to stop. Probably no one, not 
even the miners themselves, foresaw that, once stopped 
for any considerable time, some of the pits would never 
| start again. And yet that is the position. The protracted 

idleness has wrought incaleulable mischief, and the 
| damage at some of the workings is so extensive as to make 
its repair unthinkable from a business point of view. At 
many pits in Northumberland and Durham there has 
not been so much deterioration by flooding—and_ what 
there was at the beginning has been largely rectified since 
| by the activities of colliery officials—as through the 
| eollapse of the workings due to lack of inspection and 
necessary new propping. Getting back to normal will by 
a tedious business. Some coal will be got immediatele 
the men return to work, but even at the best of collieries 
the amount will only be about 60 per cent. of that nor- 
| mally worked, and some weeks must elapse before regular 
working condtions and results are re-established. So 
far as Durham County is concerned, very few of the pits 
will re-start until the furnaces are ready again, and there 
| is little prospect of the furnaces starting for a long time 
| vet. It is stated that at least half a dozen collieries in 
Durham alone will be permanently closed. Thus the 
future of the Durham miners is not a particularly happy 
lone, and they will feel the effects of the stoppage for a 
long time to come. Although there seems to be a general 
desire on the part of the colliery owners in the district to 
re-engage as many men as possible, the conditions already 
referred to render it unavoidable that the unemployed list 
| of colliers will be a long one. 


at the beginning of this year it was 65s. 9d.; West Coast | 


hematite pig iron in 1914 was 74s. a ton, in May last it 


Cleveland Iron Trade. 


was 2€0s.; and Lincolnshire basie iron rose from 50s. to | 


240s. The same thing proportionately had occurred in | 


the case of finished iron and steel. An ocean liner costing 
£500,000 to build in 1914, now cost £1,500,000, and the 
difference in the cost of a battleship was quite as pro- 


nounced. To-day iron and steel producing plant was | 
everywhere at a standstill, and until coke had fallen to | 
25s. or 30s. a ton and coal to a proportionately lower level | 


it would be impossible to re-start the blast-furnaces of this 
country. During the last seven years the average gross 


profit on the share and debenture capital in John Brown | 
and Co. combined was just over 9 per cent. per annum, | 


whereas in that period the wages of the men employed at 


the company’s collieries had risen 2} times, yet the output | 


showed a decrease of nearly 50 tons per man employed last 
year compared with 1915. 
reduce wages, but they wanted to see steady work, with 
a better output, and, if necessary, a little longer day, 
54 hours at the coal face not being sufficient to give output 
a chance. One point in his lordship’s speech struck me 
as being particularly worth recording. His kindly 
diplomacy would make it difficult for anyone to quarrel 
with him at any time. He commended the miners and 
others affected by the strike for the fine British spirit 
shown during the three months of growing hardship and 
suffering, for their orderliness and love of fairplay, and 
partieularly for the deliberate manner in which they had 
turned down the overtures of the revolutionists—those 
socialistic adventurers who had attempted to exploit 
labour for their own ends. It was an opportune speech. 


What America Can Do. 


If not encroaching too much on space, I should 

| like to be allowed a few more lines in order to refer very 
briefly to a couple of company reports, which seem to 
reflect the state of things in this part of the country. 
Davy Brothers, for instance, to whose new works at Darnall 
reference was made last week, state that in consequence of 
the severe depression in trade very few orders have been 
obtainable during the last nine months, but owing to the 
large contracts in course of execution the company’s 
whole staff and plant are still fully occupied. Many 
inquiries for the company’s manufactures continue to be 


received, and providing a reasonable decrease in the cost | 


of production can be assured within the near future, the 
present position of full employment of everv department 
should be maintained. Then, in the course of the Dinning- 
ton Main Coal Company's meeting here on Monday, one 
of the speakers mentioned that in the West Indies the 
Americans had obtained orders for eight large sugar 
plants. 
finished, at a price lower than the plates could be bought 
in Sheffield. The Americans were also buying their plates 
at less than the fuel costs for them were in this country. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
Industry and the Strike. 


Att concerned in the industrial world will 
welcome the settlement of the coal dispute, but the strike 
will undoubtedly go down in history as little more than 


They were not anxious to | 


They were selling boilers to the West Indies, | 


Although everyone is thankful that the end of 
tho miners’ strike has come, there is not much inclination 
to optimism so far as the future of the Cleveland iron trade 
| ig concerned. It is, to say the least, very doubtful if the 
production of pig iron for the open market will be com- 
mercially possible with selling prices and costs of pro- 
duction at their present level, and the probabilities are 
that only those furnaces the output of which is required 
for steel making will be immediately blown in. Thus most 
of the furnaces on Cleveland and on hematite pig iron are 
likely to remain idle for a time, but such of the blast- 
furnaces which are to be re-started may, it appears, be 
working next week. The works, it is understood, have 6 
| fair quantity of coke on hand, and are likely to get pre- 
ferential treatment in the matter of fuel supplies. Mean- 
while, Cleveland foundry iron becomes more and more 
| searce, and prices tend to stiffen in consequence. It is 
| now impossible to get No. 1 Cleveland foundry iron at all, 

and the price is quite nominal at 140s. per ton. No. 3 
| Cleveland and No. 4 foundry are also so searce that holders 
| are only selling on condition that buyers take equal 
| quantities of each quality at the uniform rate of £6 15s. 
| per ton, whilst for export the price is now 140s. per ton. 
|'The lower qualities are still plentiful, and as they are 
| quoted at the old rates there is now a wide disparity 
| between the prices. This, of course, makes the inducement 
| to use the inferior grades all the greater, but, unfortunately, 
| for many are unsuitable. Still, a saving of 

20s. per ton is a substantial consideration, and when the 

need for iron becomes greater there is hope that the 
| makers will be able to unload their heavy stocks of forge 
| jron now quoted at 117s. 6d., with white at 115s. 


| Hematite Pig Iron. 

The free market in East Coast hematite for export 
| has produced the curious phenomenon that mixed numbers 
| are on offer to foreign consumers at the same rate as No. 3 
| Cleveland foundry iron, viz., 140s. per ton. Even at that 
| figure there is little or no demand, and the home trade is 
| equally quiet, with makers still adhering to the official 
| home minimum of 160s. per ton. 


| Manufactured Iron and Steel. 


Manufacturers are unable vet to report any revival 
as a result of recent price cuts, but the position seems 
to be a little more hopeful, and fair activity is anticipated 

| when fuel becomes available. Common iron bars have 
| been reduced from £19 to £16 per ton. As Belgian bars 
are still obtainable at £10 10s. to £10 15s., there is still a 
| wide gap to be bridged between home and foreign prices, 
| and the market is quiet. 


| "The Coal Trade. 


The general atmosphere of the Northern coal 

market is less strained and less anxious, and there is a 

more hopeful feeling. There is now a disposition here and 

| there to sound the possibilities of the market. There is 
reported to be in hand quite a number of inquiries from 
| the nearer European countries, especially Scandinavia, 
| and also Holland. None of them is by itself of any great 
| importance, but they would aggrogate in the total to quite 
|® respectable turnover if they could be placed, ich 
seems to indi¢ate that*once we are in a position to ship 


| supplies at anything like a competitive figure there is good 
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ground for the hope of being able to recover much of the | right to modify the 20 per cent. minimum rate should the | steadier tone prevails on account of the news respecting 


lost export trade. The tone of theimarket Gontinuesito 
very firm, and will be for a time aftef @ testarg at the pits. 
The figures recently quoted are still the basis of forward 
trading. Nothing is possible in the coke section just yet, 
as makers are unable to forecast when deliveries are 
possible. 


SCOTLAND. 
(From our own Correspondent.) 
The Time Limit. 


White it is everywhere apparent that the latest 
move in the coal situation is hailed with acclamation, 
there is a diversity of opinion regarding the period of time 
mentioned in the agreement. It is thought in some quarters 
that eighteen months is too short a period to give the trade 
sufficient time to recover. It is contended that many 
months must be absorbed in wooing former markets, 
providing, of course, that outputs are such as to produce 
a marketable selling price in competition with other 
producing countries, and that such being the case, a longer 
period—two years at least—should be agreed upon. On 
the other hand, there are those who argue that with genuine 
application to the problem by both owners and men, there 
will be little fear of the result, and prosperity will again be 
in view long before the time agreement expires. The 
looker-on is inclined to agree with the latter opinion, in 
the belief that, granted the output is available, as it will 
be if the men do their part, the management can be relied 
upon to dispose of the product. Furthermore, granted 
all this, the question of wages could be raised on the basis 
of a solvent industry, and the men would have solid argu- 
ments for advocating better terms, with every prospect 
of securing them. The owner would be in a position to 
pay, and few, if any, would desire to withhold @ rightful 
recompense. 


Steel, Iron and Coal. 


The steel and iron industries remain more dead 
than alive, and whatever happens now there is little pros- 
pect of a general restart before the end of July. Orders 
now on hand are barely sufficient to warrant a restart 
before the passing of a few weeks, even were fuel available. 
Fresh contracts and lower quotations are necessary. 
Stecl was reduced last week, and since then bar iron has 
fallen to £16 per ton. Much lower rates are necessary, 
however. The coal markets are practically without move- 
ment. Supplies of home coal have dried up, and imported 
fuel is too dear for the ordinary consumer and is almost 
wholly taken by utility establishments. One colliery in 
Lanarkshire, formerly employing 600 men, has been 
abandoned owing to flooding. Shipments from Scotland 


last week only amounted to 3278 tons, mostly bunkers. 
WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Dispute Settlement. 
Last week-end rumours were current that 


dramatic developments in the coal trade situation might 
be expected, and events have confirmed ‘these reports. 
Terms have been arranged betwcen the Government and 
the coal owners on the one side and the miners’ leaders 
on the other, and they now await the ratification of the 
rank and file. Although in some areas hostility will 
probably be shown towards their acceptance, there seems 
little doubt that in most coalfields work will be resumed 
on Monday next, despite the result of the recent ballot. 
Any division that may occur in the ranks of the miners 
on the question will be mainly detrimental to their own 
interests and those of their Federation. By the terms of 
the agreement arranged, the men’s leaders have jettisoned 
the naticnal. pooling of profits, a course of action which 
was regarded as inevitanle weeks ago; but it became 
evident to them more recently that so far as maintaining 
the strike on this issue, the game was up. The settlement 
is one purely on tho wages question, as was forecasted, 
and the Executive has at least summoned up sufficient 
courage to recommend the men to fall in with it. The 
terms are probably what could have been secured weeks 
ago had the men’s leaders been content to concentrate on 
wages and eliminate political and impracticable proposals. 
Most people, disagree with the principle of subsidising 
any industry, but still admit that in this ease it would 
probably be more economical to grant the money, as the 
prolongation of the strike a week or so would mean damage 
to national interests of an equivalent amount. 


The Terms. 


The terms ayreed upon leave no point for arbitra- 
tion upon, as was suggested some weeks ago by the Prime 
Minister, and this fact is an advantage. If questions had 
been left for arbitration, their settlement would only have 
prolonged the feeling of uncertainty, and have been pre- 
judicial to business. All controversial matters have heen 
disposed of, and so far as district control is concerned. this 
becomes what it was in pre-war times. The agreement is 
to extend for a period of eighteen months to December, 
1922, and, after that period, is terminable by three months’ 
notice. The offer which the coalowners made was that 
the minimum wage of 20 per cent. on the 1914 standard, 
and in the case of South Wales on the 1915. standard, 
should operate for twelve months ending June, 1921, but 
the men’s leaders pressed for this to be operative through- 
out the whole period of the agreement. The owners have 
given way on this point, while on the other side the miners’ 
representatives have given ground on thé! question of 
profits. Originally they stood out for a minimum, profit 
of only 10 per cent. as the amount to correspond to wages 
at the minimum, but eventually they conceded a fixed 
profit of 17 per cent.,; and agreed that the owners should 
receivé an equivalent pereéritege in the case of surplus 
profits. Thus the workmen will take no less than 83 per 
cent, of the proceeds. Some owners wanted to claim the 





industry their ictilar districts|be unequal té it, 
it i ag their pepresen svg Yad agro to the | 
minimum they a Spoed their claim. As regards the 

in wages during the temporary period, these, it is — 
stood, will be 2s. in July, 2s. a. in August and 3s. i 
September, and the permanent agreement for the ad 9 
ment of wages will come into foree on October Ist. A 
coalfield delegate conference to consider the terms was to 
| be held yesterday—June 30th 
that the South Wales Executive Council would recommend 


acceptance. There will undoubtedly be some difference | 
of opinion, as is shown from the fact that miners at Cardiff | 


have passed a resolution calling upon their Exeeutive to 

carry out the mandate of the rank and file regarding the 

National Wages Board, to refuse to negotiate for a district 

wages basis, and to insist on a national settlement 
Business. 

Although there is a good prospect of the collieries 
restarting on Monday next, and all possible steps are being 
taken by the owners to make ready, it is not expected that 
there will be much output before the second half of ‘next 
week. So far, the amount Of business arranged is not very 
considerable, and the market will undoubtedly take some 
time to settle down. Even now prices are only tentative 
to a large extent, and owing to the heavy disposals of 
American and other coals of late, the inquiry from abroad 
for South Wales coals will probably be very moderate. A 
cargo of American coal has been sold for delivery at a 
South Wales port, and will thus be coming along about the 
time that production starts in this district. Indications 
as to prices have not shown much change, and are on the 
basis of 47s. 6d. for superior Admiralty large, 45s. for 
seconds, and 20s. to 25s. for superior smalls. It is some 
indication as to the uncertainty and difficulty with which 
exporters are faced to find that Monmouthsbire colliery 
salesmen are indicating 50s. for their large coals; this 
being due to the fact that it is expected there will be a big 
demand for semi-bituminous coals for home consumption, 


| particularly railway purposes, and that therefore the quan- 


tity of coal available for export will be substantially cur- 

tailed. Patent fuel is quoted at 42s. 6d. to 45s., according 

to brand. 
Miners’ Finances. 

The balance sheet of the South Wales Miners’ 
Federation for 1920 does not afford the average miner 
very satisfactory reading, inasmuch as pretty well all 
their funds were exhausted up to the end of December last. 
The Federation income last year was £202,183, in addition 


to which it held funds brought forwa:d from 1919 of 
£283,584. Expenditure, however, absorbed £427,614. 


The sum of £175,172 on deposit in the Co-operative Whole- 


| sale Bank was reduced to £3056, and War Loan of £50,000 


was disposed of at a sacrifice of £5339, and all that was 
left on current aceount was the sum of £24,941, exclusive 
of a further sum of £23,078, which was due from the districts 
and included in the income for the year, but which had 
not been received. Expenditure was mainly on out-of 


work, strike and lock-out pay, the national strike of 
October last accounting for £299,056. 
Unemployment Pay. 
Recently a Court of Referees decided that 


members of the Cardiff, Penarth and Barry Coal Trimmers’ 
Union were not entitled to claim benefit under the un- 
employment insurance scheme, owing to the system of 
pooling adopted by the coal trimmers. On appeal, this 
decision, however, has been reversed, the umpire having 
now decided that the claim should be allowed. 


Latest News from the Provinces. 


SHEFFIELD. 
Iron and Steel Prices. 


AtTrovens bar iron has fallen 60s. to £16 for 
‘ Crown” quality, the situation “appears to have been 
foreed by the action of the Lancashire makers. As a 
matter of fact, few makers anywhere have any bar iron to 
offer. The revision of iron and steel prices generally is 
being held back for another week at least until the position 
is a little cléedrer ; but it seems possible that iron prices 
may harden again, as no blast-furnaces are now blowing- 
which means that about 300 are idle in the eountry—and 
makers say they cannot re-light them until prices are at a 
more profitable level. A reduction in coal and coke would, 
of course, meet the case. Bright drawn steel bars have 
been reduced from £25 to £20, which is less than half the 
price of only a few months ago. 


The Miners and the Engineers. 


Very active preparations are being made at all 
the collieries in these parts for an immediate resumption, 
and the men seem full of enthusiasm at the thought of 
returning to work. Regarding the engineers’ dispute, 
there is a feeling here that the difficulty will be overcome 
without resort to extreme measures. 


WALES AND ADJOINING COUNTIES. 


Coal Settlement. 


The news regarding the arrangement of terms for a 
settlement of the coal strike has caused satisfaction in 
éommercial circles, but still business is comparatively 
quiet, and the tendency is to, await, the: actual return to 
work of the miners. Coal market conditions are very 
unsettied, as it is very difficult to gauge future output. 


Swansea Metal Exchange. 


Business on the tin-plate market is quiet, but a | 


‘cuts 


| Ministry of Agriculture. 


| PLanr. 


| the coal strike.  Existing/stégks of tin-plates have been 
reduced fairly substantialiy, And by the time works are 
able to resumé operations it 1 is hoped the inquiry will be 
more active. Some tin-plate and steel works will be able 
to restart immediately coal supplies are available, but 
many other works are not so fortunate. 


when it was fully expected | 


Public Works and Trade Conditions 
| in Chile. 


Tue Chilean Government is about to expend the sum 
of 22,750,000 pesos upon new railway construction and 
improvements, including equipment; 10,348,000 pesos 
upon highways and the improvement of existing roads ; 
4,566,000 pesos upon hydraulic works; and 2,236,000 
pesos upon additional bridges and the repairs to existing 
| structures. One of the most important undertakings 

will have for its object the improvement of trans-Andean 

| railway traffic, and to that end Sefior Don Jorge Matte, 
Minister for Foreign Relations, recently had an interview 
| with the Argentine Minister of Railways and Public 
Works, which, it is expected, will result in the signing 
of a convention between the two countries. In addition 
to visiting Argentina, the Minister for Foreign Affairs, 
who is heading a Special Mission, will proceed to Brazil 
and Uruguay. 

Trade conditions continue very depressed in Chile, 
principally owing to a falling off in nitrate production and 
consumption ; and, as a consequence of the closing down 
of certain oficinas and other production works in the 
republic, there are between 30,000 and 35,000 people 
unemployed. The expectations of a considerably enhanced 
revenue from the new Chilean tariff, that came into force 
in February last, are not being realised owing to the greatly 
increased tariff having stopped many articles from coming 
into the country or largely reduced the quantities, and 
to the lessened purchasing capacity of the working classes. 
So much dissatisfaction prevails with the new tariff and 
the manner in which it is operating, that a fresh Com- 
mission is now considering amended measures with a view 
to producing a schedule which will replace the present 
one, and framed to balance better the interests of mer- 
chants, consumers, domestic manufacturers and the 
public revenues. British trade is being seriously affected 
by the new tariffs, and the result of the working up till 
now has occupied the attention of the Chamber of Com- 
merce. As an instance of the character of some of the 
new rates in force, iron and steel wire, bars and sheets, 
tin-plate and other constructional material entering the 
country pay increases of 50 or 60 per cent. ; on the other 
hand, machinery intended for mining, agriculture and 
manufacture, artisans’ tools, mill supplies, and some few 
other engineering specialities, which under the previous 
laws paid little or no duty, are exempted from any advance. 
Locomotives, motor tractors and motor car tires are 
unaffected. The large supplies of material and equipment 
ordered, or about to be contracted for in connection with 
the State railway extensions and improvements, will enter 
free of any duties. 

In order to avoid the extra duties, and at the same time 
to promote the sale of German manufactured iron in 
Chile, a syndicate of Teutonic financiers has commenced 
the erection of ironworks in the district of Valparaiso, 
where it has secured valuable concessionary rights. These 
include _permission to work the iron ores over a wide 
stretch of country in the Departments of Valparaiso and 
Aconcagua, said to contain 60,000,000 tons of high-grade 
ore near the surface, as well as bromide deposits. A 
commencement has also been made with the construction 
of large shipbuilding yards and shops for the construction 
of all kinds of iron bridges and material for the State- 
owned and private railways. Some profitable contracts 
have already been entered. into, and even British orders 
are not disregarded. On the other hand, a contract for 
the anchoring of a dock of 2500 tons in Valparaiso Bay 
has been cancelled by the Government. 


reconstruction of the 
has been asuigned 


Contracts.—The contract for the 
Belfast tramways, about 10 miles in extent, 
to the Consolidated Construction Company, Limited, The 
reinforcement specified for the work is the Walker-Weston 
(patent) system, as manufactured by the Walker-Weston Com- 
pany, Limited, of Empire House, 7, Wormwood-street, London, 


E.C 


Tractor Triats in Turkey.—The Turkish Ministry of Agri- 
culture has issued a circuler notifying « trial of tractors to be 
held during several days, beginning September 5th, 1921, in the 
neighbourhood of the Zeitoum Bournou Munition Factory. The 
conditions of the trials run into twenty-one articles. Those 
desirous of taking part in the trial must address the Ministry, 
giving their names in full and address, as well as the name of the 
firm they represent. To this application must be attached 
explanatory notes and information (in French or Turkish) of the 
machine to be submitted to the trial. The approximate a? in 
Turkish currency delivered f.o.b. Constantinople must be filed 
before August 3ist. The jury will be composed of the Director- 
General of Agriculture (president), a delegate of the Agriculture 
Bank, two mechanical engineers, a delegate of the Director- 
General of Industries, two farmers’, the Engineer-in-Chief of the 
To the first, second and third winners 
will be awarded a gold, silver and a bronze medal. 


Broken Hitt Prorrrerary Company: APDITIONS TO 
It is understood that, in consequence of the rapid pro- 
gress being made in its subsidiary industries, the Broken Hill 
Proprietary Company has found it necessary to make provision 
for increased steel production, and it is contemplated that the 
following additions to the plant will be made at an early date :- 
(1) A further blast-furnace, making four in all ; (2) a by-product 
plant, to be used in conjunction with the present, and the new 
coke ovens ; (3). a duplex steel plant ; (4) a continuous mill for 
the production of billets and sheet bars : (5) a duplication of the 
present rod mill; and (6) a sulphuric acid plant for the supply 
| of acid in connection with the production of sulphate of ammonia, 
and also for galvanising in respect to wire-drawing, wire netting, 
galvanised sheets, &c. In addition, further provision wil! require 
te be made for locomotives and railway trucks, wharfage accom - 
modation, steam shovels, and railway sidings to cope with the 
enlarged output. The estimated expenditure on these new plent 
additions has been given at £3,500,000. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N.W. Coast— 
Native 
1 Spanish 
*N. African 
N-E. Coast- 
Native in 
aed (c.i.f.) 





PIG IRON. 


Home. 
£ad 
ScoTrLanp—* 
Hematite 
No. 1 Foundry 
No. 3 7 
N.E. Coast— 
Hematite Mixed Nes. 
No. 1 
Cleveland— 
Re. 3 ... 
Silicious Tron 
No. 3 G.M.B. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White ... 
MIDLANDS. 
Staffs. — 
All-mine (Cold Blast) 
Part Mine Forge 
Foundry No. 3. 


AAaMtaana ae 
ee ad ee 
annrooan 


Northampton *— 
Foundry Nos. 2 and 1 0 
No. 3 0 to 810 0 


Forge rl 6 


Darbyshire * ( Ad/ nominal .— 
No. 3 Foundry 
Forge 
Lincolnshire *— 
Basic 
Foundry 
Forge 


Uncertain. 


—some sold at £8 


N.W. Coasr— 
N. Lanes. and Cum. — 
Hematite Mixed Nos. 


Special... 





MANUFACTURED IRON 


Home. 
&ea a. 

SeoTLanD— 

’ ee Regs 
Best; Gos ited aa 
ay ay 
Tees et war: ante ih 


N.E. Coast— 
NE ES 
Best ~ em aus ae 
BO ciate es “es te 
Tees cae os ee? gg OQ 


LANcs. — 
Crown Bars 
Hoops 

8. VorEs.— 
Crown Bars 
Best ,, 
Hoops 

MIDI ANDs— 
Marked Bars (Staffs.) ... 
Crown Bars ... ... 
Nutand Bolt Bars... 
Black Sheete, (dbis.) ... 
Galv. Sheets, 24 W.G. 

(f.0.b. L’pool, or equal 

Gas Tube Strip 





STEEL. 


“Home. 
& «4 
ScorLanD—* 

Boiler Plates... ... 20 0 sa bie 00 
Ship Plates fin. andup1l5 0 : ne 
Sections ... 14 10 poe aa “= 
Steel Sheets ,in.togin. 19 10 dint, itedacraii _ 
Sheets(Gal. Cor. 24 B.G.) — 2600 








STEEL (continued) 
N.E. Coast 


Ship Plates 
Angles das 
Boiler Plates ... 
Joists ae 
Heavy Rails ... 
Fish-plates 
Channels... 
Hard Billets 
Medium Billets 


N.W. Coast— 
Barrow— 
Heavy Rails ... 0 
Light ,, py (2 0 
a”, nan he. ea 0 
Ship Plates seed 0 
Boiler ,, = 21 0 


MANCHESTER (Prices irregular and uncertain, unchanged)— 
7 Bars (Round) 14 0 Oto 16 0 0 
7 ,, {others) . w« 1 0 0t0 1610 0 
Recpe Gwe :... «. ..- BoB @: +. 
» (Soft Steel) .. 1750 .. ww 1 
Ce tier ss OO FL 
» (Lanes, Builer)... 21 0 0 
SHEFFIELD (Prices irregular and uncertain)— 
200 
1910 0 


Siemens Acid Billets . 
Bessemer Billets 

Hard Basic 15 0 0 
Soft si, a oc 1400 
SY Sind ade ide? aun a a 


MIDLANDS— 
Small Rolled Bars .. 
Soft Billets and Bars 12 0 
BO swe ee ne, cee: 1. OO DB 
Tube Strip ... ... 17 0 Oto 18 
Angles and Joists 1410 0 
weet... ‘i 1510 0 
Bridge and Tank Plates 1 00 


1310 0 to 35 


0 to 13 


NON-FERROUS METALS. 
Swansta— 
Tin-plates, I.C., 20 by 14 
Block Tin (eash) 
(three months) 
Copper (cash)... 
»» (three months)... 
Spanish Lead (cash) 
oe (three months) 
Spelter (cash) j 
» (three months)... 


MANCHESTER— 
5 Best Selected Ingots ... 
» Electrolytic 
* , Strong Sheets ... 
»» Loco Tubes 
Brass Loco Tubes 
» Condenser ... 
Lead, English 
» Foreign 
(Metal prices practically 





0 
0 


0 
0 


Sococecco 





FERRO ALLOYS, 
(All prices now nominal). 


2/3 per Ib. 
1/9 per Ib. 


Tungsten Metal Powder 
Ferro Tungsten 
Per Ton. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... £37 
¥ 6 p.e. to 8 p.c. % £37 
” 8 p.c. to 10 p.c. £36 10 0 
” Specially Refined 
Max. 2 p.c. carbon 
» Ilpe ,, 
» O75 p.c. carbon... 
»» carbon free 
Metallic Chromium 
Ferro Manganese 
», Silicon, 45 p.c. to 50 p.e. 


«--£102 
«£120 
...3/- per Ib, 
...6/6 per Ib. 
‘(on ton) £25 
...£15 10 0 scale 8 
unit 
.--£22, scale 12/- per 
...22/- per lb. 
...7/9 per Ib. 
...£190 
.15/- per Ib. 
.--£150 


9 «= VO. 
Vanadium 
» Molybdenum 
Nickel (per ton) 
Cobalt 
Alentatom (per ton) 





Per Unit 


15/- 
15/- 
15/- 


32/- 


89/- 
47/- 


6 per 


unit 





FUELS * 
SCOTLAND. 
LANARKSHIRE — 
(f.0.b. Glasgow)—Steam 


” 
AYRSHIBE— 
(f.0.b, Ports)—Steam ... 
- - Splint 
» Trebles 


FIFESHIRE— 
(f.0.b. Methil or Burnt- 


island )}—Steam 

Seteened Navigation 

Trebles 

Doubles 

Singles 

LoTHIaANs— 

(f.0.b, Leith)—Best Steam ... 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 
1° N.W. Coast— 
Steams . 
Household 
Coke ... 
NORTHU MBERLAND— 
Best St: ams 
Second Steams 
Smalls 
Unscreened 
Honsehold 


DcrReamM— 
Best Gas ... 


Second... 
Household 
Foundry Coke 
Furnace 


Sugrrrgtp—" 
S. Yorks, Best Steam Hards 


Derbysbire Hards ... 
Seconds 
Cobbles 
Nuts ... 
Washed Smalls 
Best Hard Slacks 
Seconds os 
Soft Nutty ,, 
Pea o 
Small 
House, Senechs 

» Best Silkstone 
Blast Furnace Coke 


CagDIFrr— 
Steam Coals : 
Best Smokeless Large 


Second es ” 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large 

Western Valley ” coe 

Best Eastern Valley Larze ... 

Ordinary po Set - 

Best Steam Smalls 

Ordinary - 

Washed Nuts... ... 

No. 3 Rhondda Lesge.. 
Smalls 
Large 

Through 
roe a Smalls 

Coke (export) ... ... 

Patent Fuel = of 

Pitwood (ex ship) 


SwaNnsza— 
Anthracite Coals: 
Best Large 


Seconds 
Red Vein ... 
Big Vein ... ... ; 
Machine-made Cobbies & 
Nuts ... 
Beans 
Breaker Duff ... 
Rubbly Culm ... 
Steam Coals : 
Large 


” ” 
No. 2 08 


” ” 


Beconds 
Smalls .. ... 
Cargo Through 


1980UTH WALES. 


35/- to 87/6 
4*/- 
60/- to 70/- 


33/2 to 33,8 
32/8 to 33/2 
318 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 
20/- to 25/- 
18/- 
15/- to 18/- 
87/2 to 37/8 
88/8 to 24/2 
(45/-, 55/- export) 


47/6 to 50/- 
45/- to 47 6 
45/- to 47/6 
40/- to 42/6 
47/6 to 50/- 
45/- to 476 
45;- to 47,6 
40 - to 45/- 
15/- to 20- 
39/- to 40’- 
47/6 to 50/- 
35'- to 40’- 
42,6 to 45 - 
35/- to 376 
15.6 to 176 
60/- to 626 
426 to 45- 
37,6 to 42,6 


- to 60’. 
52/6 to 55/- 
50/- to 52/6 
50/- to 62/6 
65/- to 676 
70/- to 75/- 
60/- to €5/- 
42/6 to 45/- 
15/- to 17/6 
25/- to 27/6 


45/- to 47/6 
49/- to 45/- 
15/6 to 20/- 
35/- to 37/6 


* + In view of the mines dispute there are silly no markets and the prices for fuels are purely siti 
We give those that ruled immediately prior to the suspension of work. 





3 At furnaces. * Glasgow, Lanarkshire and | Ayrahie, 5 Home Prices—All delivered Glasgow Station 
7 Prices represent the real market bafore the official change was * These prices are practically alike now. 

“” Except where otherwise indicated coals are per —% at pit for inland and f.o.b, for export, and coke is per ton on rail 

43 For inland sales, 


2 Delivered. 2 Net Makers’ works, 
Ecoort Prices—F.0.B. Glaszow. 
9 Shots redacod while othar prices are advano ing. 


at oevns and f.o.b, for export, 4% Per ton f.o.b, 
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French Engineering Notes. 

(From our Correspondent in Paris.) 
Foreign Trade Congress. 


Amonost the many influences at work against a 
recovery of trade must be cc d the t of capital 
to engage in industrial enterprise of any kind so long as 
it can find a lucrative outlet in State loans. A new issue 
of Treasury Bonds has met with conspicuous success, and 
the money thus drawn from circulation must increase the 

existing stringency, although the use of the loan as a 
means of reducing the State indebtedness to the Bank of 





France will, in the end, help to restore permanent con- 
fidence. That, however, is one factor in the present 
ion of | 


apparently hopeless situation. The 
trade and commerce is so com: that the Chambers of 
Commerce and others inte are making serious efforts 
to find a remedy, and during poet past two or three months | 
there have been numerous conferences of a more or less 
official character, and an important congress has just 
been held under the title of the ** Week of Foreign 
when the whole question of foreign relations was tally 
dealt with by specialists. The reports presented showed 
again that the economic upheaval has so 47 complicated 
the situation that it is difficult to settle upon a definite 
policy with the certainty of its giving satisfactory results. 
For the moment, it is only possible to establish a general 
line of action with a view of encouraging foreign exchanges. 
Of the many resolutions adopted by the different sections 
of the congress, those relating to import tarifis and inter- 
national agreements were particularly interesting. So 
far as concerns import duties, it was decided that adequate 
protection must be accorded to industries which are 
necessary to national defence, to industries that require 
to be developed in the general interest, to industries that 
provide employment to a considerable working popula- 
tion, and to colonial products. On the other hand, 
facilities must be offered for the importation of raw 
mseterial, of partly manufactured material that is not 
produced in sufficient quantities in France, and of manu- 
factured goods that cannot be turned out under satis- 
factory conditions as regards cost price in this country. 
The section of the congress dealing with international 
arrangements urged that import duties should not be 
regarded as a measure of rigid protection, but more 
especially as a means of obtaining reciprocity from other 
countries. 


Water Gas. 


Ata conference held during the past week at the 
headquarters of the Paris Gas Company, a specially inter- 
esting report was presented by M. Cocu, one of the com- 
pany’s engineers, upon water gas, the use of which has 
always been opposed by the Health Committees on the 
ground of its being highly dangerous to the public health. 
It is mainly for this reason that, despite its advantages, 
water gas has not been able to make any great headway. 
Yet M. Cocu insisted that the risks with water gas were 
not greater than with coal gas. The only difficulty lies 
in the methods of manufacture, which have still to be 
improved, and at present there is great trouble over the 
foyling of the pipes and producers, which have to be 
entirely overhauled and cleaned every two months. 
Nevertheless, M. Cocu and those who followed him were 
convinced that great progress would be made in the pro- 
duction of water gas, and they affirmed that even under 
present conditions it was most economical for industrial 
purposes, and would give excellent results. 


The programme for the utilisation of hydraulic 
energy, whether furnished by the Rhone and other rivers, 
by waterfalls in the Alps and Pyrenees, and even by the 
rivers and streams passing through plains, provides for a 
distribution of electrical energy over practically the whole 
country. In many cases the programme is in course of 
execution, and, for the Department of the Dordogne, 
M. Claveille, the former Minister, has presented a full 
detailed report upon the electrical resources available in 
that Department for industrial and agricultural needs. 
According to this report, the falls of the Isle and the 
Dronne will permit of the electrification of a number of 
communes which should be grouped for the purpose, 
while the hydro-electric installations on the Haute- 
Garonne, which are to be undertaken by the Orleans 
Company for the electrification of its railway system, will 
provide a surplus of energy available for the Department 
of the Dordogne, and the utilisation of the Manzac Falls 
will permit of the creation of electrical distribution centres 
in the communes of Bergerac and Sarlat. The General 
Council of the Dordogne will shortly examine a programme 
which has been drawn up, and, it is hoped, will be put in 
hand immediately, for the electrification of the entire 
Department. 


The State Owned Fleet. 


The liquidation of the merchant fleet owned by 
the State is still under discussion, and another report 
has been drawn up for the Commission of the Merchant 
Marine by M. Morinaud, who is perhaps more severe in 
his judgments upon the incompetence of the State as a 
shipowner than his M. Morinaud e 
enced great difficulty in finding out what the State eolans 
of the fleet cost the country, for accounts were practically 
non-existent, but he ascertained that the loss up to the 
end of February last had exceeded 550 million francs, 
and that, too, during a period when freights were extremely 
high. In a previous report it was learned that the losses 
had continued at the rate of a million francs a day, 
although it is understood that considerable economies have 
been carried out since. The Government was urged to 
get rid of the fleet at the beginning of the present year, and 
had it done so the operation would have been carried out 
under fairly satisfactory conditions. 
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British Patent Specifications. 


in stalics. 
Pace <e cittgunle teat en, er. © | 
without drawings. 


gal Ag gy rere Bde npg llores 





Sale Branch, y-lane, ‘C.., 

at le. each. 

The date first given is the date of ication ; the second date, 
of the acceptance of the 


at the end of the atridgment is the 
complete S pectfication. 





INTERNAL COMBUSTION ENGINES. 
151,587. September 22nd, 1919.—ImMPROVEMENTS RELATING 
To aw Evecrric Moror Starting Device ror INTERNAL 
1, Comsustion Encrves, Robert Bosch Aktiengesellschaft, 
” of 4-8, Militarstrasse, Stuttgart, Germany. 
Tue object of this invention is to prevent the pinion of an 
electric starter becomi ised. In some cases the pinion 


magnet 
is brought into mesh with the teeth of the fly-wheel by a weak 
current, and the pr of ctism in the pinion is liable to 





N°151,587 








cause the latter to be held to the face of the fly-wheel. A bronze 
pinion is keyed on stub shaft of bronze or lignum vite, with a 
reduced portion of rectangwar cross section which engages in a 
corresponding aperture at the end of the shaft of the armature 
and is rigidly connected with this latter by screws. Wear is 
mainly confined to the bronze pinion, which can easily be re- 
placed.— May 26th, 1921. 
es February 16th, 1920.—Orrosep Piston ENGINEs, 
. P. Doxford and K. O. Keller, Pallion-yard, Sunderland. 
met this engine, which follows broadly the lines of the Fullagar 
ry piston type, the side thrust caused by the obliquity 
the cross connecting-rods is taken by special crossheads 
ne 163. 453 





A A, instead of being transmitted direct to the main crossheads 

BB. Accommodation for variations in the lengths of the cross 

connecting-rods, and in the rods joining the main and auxiliary 

crossheads, is provided by rocking beams C C.—May 17th, 1921. 

163,541. March 17th, 1920.—Two-stroxe Cyciz Enorves, 
J. P. 8. Corbett and C. B. Archbold, The Bungalow, Swan- 
bridge, near Cardiff, and J. D. Corbett, 11, Cornerswell- 
terrace, Penarth, Glamorganshire. 


In this engine there are three cylinders, the working cylinder 
—Fig. 3—+t mixture pump—Fig. 4—end the scavenging 
pump—Fig. 2. In order to maintain the most efficient working 


conditions, regardless of the load on the engine, the compression | 
space in the working cylinder is varied, in accordance with the 
load, by moving the upper end of the connecting-rod with 


N° 163,541 





respect to the crosshead. It will be noticed—Fig. 3—that the 
crosshead pin may slide in a slot in the connecting-rod. 
amount of The charge delivered by the mixture Soop p—Fig. = 
is varied in a somewhat similar manner, but in this case the slot 
is pivoted to two connecting-rods, one of which works on a 
crank, and the other on the shaft. The scavenging pump not 
only forces fresh air into the working cylinder, but it actually 
su out the prod of it at the same time.—. 


26th, 1921. 





eevee. speed Motors, Limited, and 8. M, Viale, Parkside, 
a. - ~. oaer' to io mabe a gas-tight joint between the cylinder barrel 


| 163,635. September 28th, 1920.—Arr-cooLeD Enaines, Arm- 


abroad the name and 


May 


and ite screwed-on head, where the two are made of different 
| Setonnd thee ths emramaiod of che chanics nl. tala It is 
claimed that the the aluminium head, being 


N°163,635 









ron 
HEN) 


than that of the steel cylinder, will tend to increase the tightness 
of the joint as the temperature rises.— May 26th, 1921. 


163,639. June 26th, 1919.—A Fue. ie, A. Fox, 19, Ramsey- 
road, West Hendon, London, N.W. 
The supply of fuel for the engine is see ided by the pump 
plunger A, which is drilled axially « ead has sprayi orifices at 
the end projecting into the b “ihe 





N? 163,639 
B 





is actuated, during the first part of its stroke, by the gas pressure 
in the cylinder pressing against the piston B and the stroke is 
completed when the main piston comes into contact with the 
plunger. The return stroke is effected by means of a spring.— 
May 26th, 1921. 


DYNAMOS AND MOTORS. 


163,454. February 16th, 1990.—I MPROVEMENTS IN AND RELAT- 
Inc TO THe ConTROL or THE Excrration or Dywamo- 
Exvecrric Macatxes, The British Thomson-Houston Com- 

my, 83, Cannon-street, E.C. 4, and Frederick Horton 
ough, of Hillerest, Hillmorton, near y- 

This invention relates to ship propulsion equipments. A 

rheostat is connected in the field circuit of the alternating- 

current generator or in the exciter field and is operated by a 


N° 163,454 

















small polyphase commutator electric mnotor A which adjusts the 
resistance in circuit in order to give a voltage characteristic 
suitable for the conditions of load under which such alternating 
current generators operate.— May 17th, 1921. 


163,442. February 13th, 1920.—A New Wrixp Power Etecrric 
Geweratine Prant, Eric Harry Jones and Peter Burns, 
of High-street, Northallerton. 

The wind wheel, fitted with vanes or blades upon its periphery, 
is revolubly mounted on a horizontally arranged stub pin carried 


N° 163,442 





in a head capable of swivelling on a vertical pivot in a bearing 
formed at the top of a steel or other framing. The dynamo A is 
| Pevolved by spur wheel and pinion or other gearing. Current is 





collected from slip rings and supplied to the battery B.—May 
13th, 1921. 


WIRELESS TELEGRAPHY. 


163,448. February l4th, 1920.—ImprovemEeNTs IN CRysTAI 
Derecrors or ExLectric Corrents, Harry Melville Dow- 
sett, of 5, Victoria-road, Colchester. 

A carborundum crystal A has welded to one end of it a piece 
of steel B and is set in solder C in a brass cup D by which it can 
be mounted 8s desired. The point connection is made between 
the point of the crystal and a steel plate E. The piece of steel B 


N° 163,448 E 





is preferably formed on tho ecrysta! by dipping the latter into 
molten or semi-:nolten metal. It is found that the solder can be 
made to cover any depth of the crystal up to a very small distance 
from the point contact without eflecting the characteristic given 
by the unmounted steel-tipped crystal.—May 17th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


163,587. May 
Mitts, E. 
ganshire. 

The inventor proposes to turn ingots, during the process of 
rolling, by means of the conical serrated rollers shown. The 
rollers are driven in conjunction with thd ordinary feed rollers, 


6th, 1920.—Ferepine Roiiers ror ROLLING 
W. Davies, 31, Balaclava-road, Dowlais, Glamor- 


N°163,587 





snd are also free to slide vertically on their spindles. The 
turning action is produced by making the rollers approach one 
is indicated by the two views.— May 26th, 1921. 


another, as 


MINES AND METALS. 


140,775 March 22nd, 1920. 
Grondal, Djursholm, Sweden. 
The inventor suggests that his apparatus will permit the 
efficient separation of freely falling grains of ore from the slimes 
using « relatively small proportion of water. A is a 
having a curved or cup-shaped hottom, into which 
to be treated is fed through the conduit B. The 


77 CONCENTRATING OREs, GU 


whilst 
receptacle 


the material 


N°140,775 


shovel wheel C pushes forward the grains falling to the bottom 
and lifts them over the edge of the receptacle to the discharge 
D while the slime continually escapes under the partitions E E 
to the discharges F F situated at a lower level than the discharg« 
ID). By varying the rate of rotation of the wheel C the size of 
the in the escaping products can be regulated, it is said, 
May 26th, 1921. 


grain 


within wide limits 


MISCELLANEOUS. 


159,195 February 18th, 1920.—ImprovemMeNTs In Etec- 
rRICALLY Heatep Murrre Furnaces, Aktiengesellschaft 
Brown, Boveri et Cie., of Baden, Switzerland. 

The mufile A is introduced into the furnace B, which is fitted 
with a removable cover, in the usual manner, from the end of the 
furnace. The furnace is carried by three rails C, which constitute 
at the same time track rails for the travel of the electrodes E. 


THE ENGINEER 


The bottom of the furnace is covered by the material to be melted 
D, which . constitutes a heating resistance, and is maintained 
in the molten state bv the action of the arcs that pass between 
it and_the electrodes E. The electric arcs and the liquid molten 
material also heat the gaseous remaining contents of the furnace 
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chamber to such a high temperature that the muiflle A is actually 
completely surrounded by heating gases and in a much more 
perfect manner than is the case with the usual muftie furnaces 
heated by combustion.— May 26th, 1921. 


163,393. January 15th, 1920.—SHapow Er ecrroscore, 
Richard Whiddington, The University, Leeds. 

The gold leaf electroscope, particularly that form of it in 
which a single gold or metal leaf is repelied from a stiff vertica! 
wire, has been for a long time used for measuring electric poten 
tials. According to the present invention, in place of the optical! 
system a simple shadow device is used, in which a small source 
of light is caused to cast a shadow of the leaf on a graduated 


0 


Dr 
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screen, which is preferably placed some distance away from the 
leaf in order to eliminate disturbing electrostatic effects. The 
motion of the shadow across the screen—preferably semi 
transparent—will be the same as that of the leaf when the latter 
is close to the screen. When the leaf is near the lamp, however, 
the shadow movement will be greater than that of the leaf. The 
most suitable magnification is chosen by properly adjusting the 
relative positions of the lamp A, screen C, and leaf B.—May 
26th, 1921. 








LAUNCHES AND TRIAL TRIPS. 


Mipp.esex ; built by Swan, Hunter and Wigham Richardson, 
Limited, to the order of Federal Steam Navigation Company. 
Limited ; dimensions, 480ft. by 62}ft.; to carry 12,000 tons 
deadweight. Engines, double-reduction geared turbines of 
Metropolitan-Vickers Rateau type ; constructed by the builders ; 
trial trip, Thursday, June 16th. 
built by Harland and Wolff, to the order of 
Holland-America Line; dimensions, 400ft. by 54ft. by 31ft 
6800 gross tonnage Engines, set of Brown-Curtis turbines ; 
constructed by the builders ; trial trip, Thursday, June 16th. 


BURGERDYK ; 


Saint Rese; built by Wm. Gray and Co. (1918), Limited, 
to the order of Société Navalo de |’Quest, Paris ; dimensions, 
362ft. 9in. by 52ft. 6in. by 29ft. 4}in. ; to carry 6900 tons dead- 
weight. Engines, triple-expansion, 26in., 42in. and 70in., by 
48in. stroke, pressure 200lb.; constructed by the builders ; 
trial trip, Friday, June 17th. 

British Viscount ; oil tank steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited, to the order of British 
Tanker Company, Limited; dimensions, 455ft. by 57ft.; to 
carry 10,000 tons of oil. Engines, set double-reduction geared 
turbines of the Metropolitan-Vickers Rateau type ; constructed 
by the builders ; trial trip, Monday, June 20th. 

150-ron swim barge; built by Jas. Pollock, Sons, and Co., 
Limited, to the order of Talbot Bros.; dimensions, 78ft. 9in. 
by 2lft. 6in. by 7ft.; launch recently. 

Two 110-ton canal barges; built by Jas. Pollock, Sons, and 
Co., Limited, to the order of the Thames Steam Tug and 
Lighterage Company; dimensions, 86ft. by 15ft. 6in. by 
5it. 9in. ; launch, recently. 

Paxpo and Porto; oil-carrying motor vessels; built by 
J. Samuel White and Co., Limited, to the order the The British 
Tanker Company ; dimensions, 1°5ft. by 25ft. Gin. by t2ft. 3in. ; 
to carry 500 tons deadweight. Engines, four-cylinder “ Krom- 
hout ’’ motor; constructed by the builders; launch, Friday, 
June 24th. 

Sir James Bett ; built by J. I. Thornyeroft and Co., Limited ; 
dimensions, 311}ft. 6in. by 43ft. 6in. by 24ft. 5}in.: to carry 
4300 tons deadweight. Engine, triple-expansion, 2lin., 34in. 
and 57in. by 36in. stroke ; constructed by the builders ; launch, 
Friday, June 24th. 
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Forthcoming Engagements. 
TO-DAY. 


ENGINEERS.—Great George-street, 
For programme see page 


INSTITUTION OF CrvIL 
S.W.1. Engineering Conference. 
651. 10 a.m. 


INSTITUTION OF MecHnanicaL ENcoineers.—Storey’s Gate, 
S.W. 1. Summer Meeting: Engineering Conference on “* The 
Means of Increasing the Thermal Efficiency of Heat Power 
Plants.” Exhibition of Models. Drawings, &c. For Programme 
see page 673. The Exhibition will remain open till 5 p.m. on 
Saturday, the 2nd inst. 


THURSDAY, JULY. Gru. 


InstTiruTiON OF Ratmway Sicnat Enoiwrers.— Midland 
(Grand Hotel, St. Pancras. Paper: “ Problems of Automat: 
Train Control,” by Mr. W. J. Thorrowgood.. 6 p.m. 


FRIDAY, JULY 15rn. 


INstiITUTION OF PrRopucTION ENGINEERS,—Institution of 
Mechanical Engineers, Storey’s Gate, 8.W.1. Paper: “ Pro 
duction and the Engineer,’’ by Mr. Max R. Lawrence. 7.30 p.m, 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue death is announced of Mr. Fred Platt, chairman and 
governing director of the firm of Samuel Platt, Limited, of 
Kings Hill Foundry, Wedn« sbury 


Mr. Atrrep 8. E. Ackraman, B.Sc. (Engineering), Londor 
has removed to 17, Victoria-street, Westminster. His telephon 
number is Victoria 244, as heretofore. 


Loupon Brotners, Limited, of Clyde Engineering Works 
Johnstone, have appointed Mr. J. D. Smith, M.L. Mech. E., of 
43, Albion-street, Leeds, late of Sir W. G. Armstrong, Whitworth 
and Co., Limited, to represent them in the northern area of 
England 

AN interesting little pamphlet entitled “Copper v. Steel’ 
has been issued by the Brass and Copper Tube Association. Its 
object is to show that for locomotive boilers copper tubes are 
superior to steel tubes. If due allowance is made for the obvious 
fact that it is ex parte, the little book may be read with interest 
and profit. . 


Wa. Murr anp Co., Limited, of Britannia Works, Sherborn 
street, Manchester, inform us that they have recently appointed 
Mr. J. D. Smith, M.l. Mech. E.. their representative for the 
counties of Yorkshire, Durham, Northumberland, Westmoreland, 
Cumberland, Lincolnshire, and Nottinghamshire. Mr. Smith will 
work the area from Leeds, and his business address is 43, Albion 
street, Leeds 


Ar the Health Exhibition of the Royal Sanitary Institute held 
at Folkestone the Paterson Engineering Company, Limited, was 
awarded a silver medal (highest award) for the Paterson 

Chioronome "’ (chlorine gas dispenser), a silver medal (highest 
award) for the Paterson * Fluxograph flow recorder), and a 
bronze medal for the Paterson Osilameter proportioning gear for 
water softening 


DEVELOPMENT IN THE FepeRaTep Matray States.—The 
Federated Malay States Government has secured the services 
of Mr. C. C. Reade, of the Town Planning Department of South 
Australia, to give general guidance on town-planning. Professor 
Gilbert J. Fowler, of the Indian Institute of Science, Bangalore, 
is at present occupied with the question of sewage disposal! in the 
four largest towns in the States, Kuala Lumpur, Ipoh, Seremban, 
and Klang. Mr. F. Bolton has also recently visited the couritry 
to give advice on the provision of electric power and light in the 
larger towns. With regard to irrigation, Mr. C. E. Dupuis, who 
has seen long service in the Irrigation Departments of India, 
Egypt, and the Sudan, recently spent six months in the country 
reporting on existent and proposed systems of drainage and 
irrigation 

REPAIR TO A Dieset ENGINE An interesting repair of a 
600 brake horse-power Diesel engine was recently carried out 
by electric welding, and was ted without dismounting the 
engine, which is the property of the Charing Cross, West End 
and Electricity Company. The base of the main A column of 
the engine was cracked as the result of an accident, the crack 
on one column extending right round the front half and about 
two-thirds round the back half of the column through metal 
varying from 2}in. to 3$in. thick, whilst the other column was 
cracked at the ends inside and outside. Work was commenced 
by chipping out the metal surrounding the crack from both 
sides of the casting, to form a “ vee” for the reception of the 
weld metal, 24in. wide, and varying in depth with the thickness 
of the casting. The welding, which was carried out with 
*“* A.W.P.” electrodes, was commenced as soon as one-half of 
the crack had been chipped_out and other necessary operations 
completed. It is at all times a somewhat troublesome matter 
to weld cast iron, and the difficulties are increased when, as in 
the present case, the casting cannot be pre-heated. The Union 
Electric Welding Company, which was responsible for this work, 
proceeded with it in sections of about 9in. Approximately 
700ft. of “A.W.P.” electrodes, representing 50}b. of added 
metal, were used. The engine was run on load within four weeks 
from the commercement of the repair. 


etles 


STANDARD SPECIFICATIONS FoR Rotiinc Stock.—The British 
Engineering Standards Association has just published revised 
editions of several of the British standard specifications for 
materials used in railway rolling stock construction. The 
specifications are issued as parts of the original report, No. 24, 
and are placed in the following groups :—Part 1: Locomotive, 
Carriage and Wagon Axles. Part 2: Locomotive, Carriage and 
Wagon Tires. Part 3: Laminated, Volute and Helical Springs, 
and Steel for Laminated Springs. Part 4: Steel Forgings, 
Blooms and Castings. Part 6: Steel Plates, Angles, &c., and 
Rivets for Locomotives, Carriages and Wagons. Many modifica- 
tions have been made in the revised specifications. One of the 
most notable is an increase in the maximum permissible content 
of both sulphur and phosphorus to .05 per cent. in those specifi- 
cations in which it was formerly below that figure, except tn the 
ease of crank axles, where the maximum is restricted to .04 per 
cent. The Ministry of Transport requested the Association 
to consider the question of permitting an increase in the specified 
maximum percentages of these impurities. Another modifica 
tion which is of considerable importance from the point of 
view of the British steel-making industry is the permission 
to use basic open-hearth steel in certain alternative specifica- 
tions for axles, tires and springs, and also in the specification 
for steel for plates, angles, &c., and rivets for locomotive boilers. 
The specification without analysis, No. 1A, for locomotive 
crank axles has been omitted. A uniform method of making 
the bend tests in the axle, forging and bloom specifications is 
now prescribed. Part 5 of Report No. 24, which deals with 
copper plates, rods and tubes and brass tubes for locomotive 
purposes has not been revised, the issue of 1911 remaining in 
force. Copies of each of the parts of Report No. 24 may be 
obtained from the officeg of the British Engineering Standards 
Association, 28, Victoria-street, 8.W. 1, or from Messrs. Crosby 
Lockwood and Son, 7, Stationers’ Hall-court, E.C.4, price 

+ 1s, 2d. each, post free. 





